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Description 

This Invention Is concerned with antagonists of the slow-reacting substance of anaphylaxis (SRS— A) 
and Its major components, viz. the leukotrienes C*. D 4 and as well as of leukotriene B 4 

It is known that certain substances play an Important role in inducing en allergic reaction such as 
asthma, allergic bronchitis or allergic rhinitis, in man. Examples of such substances are SR^A and ,« 
major components, the leukotrienes. See: P. Borgeat and P. Sirois, J. Med. Chem^ 24, 121 (1982) and r. J. 
Pioer./4/wi. /tots. Med. Chem^ 15 69 (1980). 

SRS-A and the leukotrienes C«, D« and affect the smeller peripherel airways of the larger central 
passages such as the trachea and the bronchi. In the presence of an allergic tngger such es pollenor dust, 
these leukotrienes are manufactured from fatty substances trapped in the membrane of a tngger •ed cell^ A 
series of reactions within the cell generates this mixture of leukotrienes which may then pass through the 
cell membrane into the bloodstream. Once in the blood, these leukotrienes constrict air passages 
producing breath lessness. . , . , . , 

Leukotriene B„ which is not part of SRS— A,, is an important ch em o tactic factor which induces 
migration of polymorphic cells and thus contributes to both inflammatory and allergic diseases. • 

European Patent Specification EP—A1—0 068 739 describes pharmacologically active compounds, 
useful in the treatment of allergic/i nflammatory disorders involving SRS — A as causal mediator and which, 
in free acid form, are of formula I: 




OH 



in which 

R . ls . . 

(i) an aliphatic, saturated or unsaturated hydrocarbyl radical of up to 20 carbon atoms, unsubstituted or 
substituted by at least one substituent selected from halogen, hydroxy, C-« alkoxy, C,-« cydoalkyl aryl or 
heteroaryl, the cycloaikyi, aryl or heteroaryl being unsubstituted or substituted by at least one substituent 
selected from hydroxy, halogen and alkyl, alkenyl or aikynyl of up to 10 carbon atoms, 

(ii) cycloaikyi of 3 to 8 carbon atoms unsubstituted or substituted by alkyl, alkenyl or aikynyl of up to 16 
carbon atoms, or 

(Hi) aryl or heteroaryl, unsubstituted or substituted by hydroxyl, C- 4 aIkoxv » halogen or alkyl. alkenyl 
or aikynyl of up to 16 carbon atoms; and 

R a is • 

{i) alkyl. cycloaikyi or alkenyl of up to 10 carbon atoms, unsubstituted or substituted by one or more 
substituents selected from aryl, cycloaikyi, halogen, hydroxy, NHR 3 and COX, where R 3 is H, C t - 4 alkyl, aryl 
or an amino acid residue or COX, and X is OH. C_4 alkyl, NH 2 or an amino acid residue, or 

(ii) aryl or heteroaryl, unsubstituted or substituted by one or more substituents selected from C,-* 
alkyl, G,-4 alkoxy, C,_ 9 acyl, halogen, hydroxy, carboxy, nitro, trihalomethyl, phenyl, acylamino and 
NHFU where R» is hydrogen or Cw alkyl, and 

Y Is — S— , —SO — or — SO*— , with the proviso that when — YR t is glutathionyf, cysteirryl or 
cystelnylglydnyl, the R, Is other than an unsubstituted alkatetraenyt or alkapentaenyi radical of 12 to 16 
carbon atoms. 

This invention provides novel compounds of the Formula I: 



A^CH.-r CKJr-^H— (jHjef CHJ b — < CH*),- 



B — X Y R* R a 



and compounds that are pharmaceutics My acceptable salts thereof. The various substituents are as defined 
below. 

Compounds of the present Invention are used as antagonists to prevent or reverse the actions of 
leukotrienes C* D 4 and E*, and SRS— A and also leukotriene B* and the present Invention also provides . 
pharmaceutical compositions containing such compounds and a pharmaceutical exclptent such as a 
diluent, carrier or coating. By administering In effective amount of a compound of the invention, preferably 
in such a composition to a human subject. It Is possible to prevent the synthesis and/or release of SRS— A 
or the leukotrienes C*, 0 4 and as well as of leukotriene B 4 . Because of their activity as leukotriene 
antagonists, the compounds of the present invention are useful in preventing and treating allergic 
conditions, such as chronic bronchitis, allergic rhinitis and asthma; skin diseases, such as psoriasis and 
atopic eczema; Irrflamatlon; and cardiovascular disorders such as angina. 

In the following definitions of the variables in Formula I and II, each lower case letter represents an 
integer (or possibly O) within the range stated, alt values of variable radicals apply both when taken as part 
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of another radical and when taken independently; and when a giver "variable >appea rs ™ p t ^?*^ 
values of It can be the same or different. Where values of variable radicals in Formula II differ from those in 
Formula I, the values of variable radicals containing such radicals differ correspondingly. 
In Formula I: — 

each n°is 6—2 as required to maintain four bonds to the appropriate carbon; 

a is 0 or 1; 

the broken lines represent optional double and triple bonds; 

each of b and c, Independently of the other, is 0 or an integer of from 1 to 5; 

R' is COOR 2 , CH 2 OH, CHO, tetrazole, hydroxym ethyl ketone, CN, CONRW, a monocyclic or b.cyclic 
heterocyclic ring containing an acidic hydroxy! group or NHS0 2 R 4 ; or a radical of formula 



rs 



20 



25 



30 



— COO( — CH 2 ).— C(CH 2 ). — R 16 
R 14 

where each s is, independently of the other, 0. 1, 2 or 3; each R 14 is independently a hydrogen atom or a 
straight or branched C,-, alky! radical; and R 1S is (A) a monocyclic or bicycllc heterocyclic radical containing 
from 3 to 12 nuclear carbon atoms, a nitrogen nuclear heteroatom and optionally a sulphur or a second 
nitrogen heteroatom, each ring In the heterocyclic radical being formed of 5 or 6 atoms; or (B la radical 

W R 1B where W is O, S or NH and R 1- contains up to 21 carbon atoms in straight or branched configuration 

and is (1) a hydrocarbon radical or (2) an acyl radical of an organic acyclic or monocyclic carboxyllc acid 
containing not more than 1 heteroatom selected from N, O or S in the ring; 

R 4 is hydrogen; alkyi; hydroxy!; halogen; haloalkyl; benzyi; benzyl substituted with at least .one R , 
where R 7 is H, alkytthioalkyi, alkylthiobenzyi or alkytthioaryi; aryl; aryl substituted with at least one R ; NO a ; 
CN- SCR 3 ; OR 5 ; O-benzyl, O-benzyl substituted with at least one R 5 ; O-aryl; O-aryl substituted with at least 
one R 5 ; SR ft ; NR a R 8 ; SOR 8 or SO a R«; where R* is H; alkyl; hydroxyl; halogen; haloalkyl; benzyl; benzyl 
substituted with at least one R«; NO a ; CN; SCF,; 0R a , O-benzyl; O-benzyl substituted with at least one R'; 
O-aryl; O-aryi substituted with at least one R 3 ; SR 1 ; NR a R*; SOR* or S0 2 R a ; 

each R* and R* Independently of the or any other, is hydrogen or alkyi; 



35 



40 



A is H f 



R 




where the broken line indicates that a double bond Is optionally present and R 4 , R a and R 7 are as defined 
above; 



B Is H. 



45 



so 
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70 



45 



A 6 H 4 



R 5 (8) or -(CH 2 ) a -CH-{C) d -R 11 (•) 

»• Z 
where R\ R*. R* and a are as defined above, R« Is H. lower alkyl, halogen. OR 1 , SR 2 , SOR* or SO t R», where 

R2 ' Z Sh. NHR? MW. a?N-^lnal bonded essentia, amino acid or a lower alkyl ester thereof. OH. OR* 
or OR 2 , where R 2 and R* are as defined above; 
R"ls 

15 O R s 

II I 
(C) d — (CHj).— (CH =CH)t — ( C) 9 — R 1 

R 3 

20 

where R 1 , R 2 and R J are as defined above, d is 0 or 1, e is 0 to 9, f and g are independently 0. 1, 2 or 3, and 
d+e+f+gsM; 
R* is 

26 O O 

0 I 
H, alkyWC)— or haloalkyM C>— ; 

R'° is 

30 

o o R a 

H D I 

elkyMC>-<CH 2 ).— or -< a^CH^-HCH-CHIr-H 01,-R 1 

35 R a 

where d is 0 or 1. e is 0 to 9, f and g are independently 0, 1, 2 or 3, and R\ R* and R 3 are as defined above; 
R n Is Z when d Is 1 and is R 1 or Z, where R 1 and Z are as defined above, when d Is 0; and 
R 12 is H, acyU formyt, CN or S0 2 R" where 
40 R ia Is H. alkyl or aryl; and 

Y is H or OH, with the proviso that when Y is OH, A is 



FT 



(6) 



and B Is one of (3). (4), (5) and (6). 
so As used herein, the term "lower alkyl" means those aliphatic hydrocarbon groups of from 1 to 7 carbon 

atoms of either a straight, branched or cyclic configuration, and optionally having one or more double or 

triple bonds. Examples of lower alkyl fragments include methyl, ethyl, propyl, isopropyl, butyl, sec- and 

tert-butyl, pentyl, hexyl, heptyl, cydopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cydoheptyl, 1 -propenyi, 2- 

butenyl, 2-methyl-2-butenyl and 2-butynyl. 
55 As used herein, the term alkyl Includes aliphatic hydrocarbon groups having up to 20 carbon atoms In 

straight, branched or cyclic configuration, and optionally having one or more double or triple bonds, 

conjugated or unconjugated. Examples of alkyl groups include octyl, nonyt, undecyl, dodecyl, tridecyi, 

tetradecyl, pentadecyl, etcosyl and 3,7-ethyl-2^l-methyl-4-propYlnonyl. 

As used herein, the term aryi Indudes the carbon-containing aromatic structures such as phenyl, 
60 naphthyi, anthracenyl, phenanthrenyl and pyrenyi, optionally substituted with one or more alkyl groups. 
As used herein, heterocyclic rings mean 5 and 6 mem be red rings and bicydic fused rings containing 

one or more O, N and/or S heteroatoms. Generally useful heterocydic rings (where the broken lines 

indicate the optional presence of double bonds) include: 

65 
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A- *-€fi-< 



w 



15 



20 



25 



30 



40 



R 
! 




I 

R 




<5 




l— U-N 



no- 




where R is any of R\ R 2 , R 3 # R\ R 8 , R e , R* and R". 

As used herein, the term halogen refers to F, CI. Br and L 

As used herein, the N-termlnally bound essential amino acids are L-alanine. L-valine, Heucine, L- 
45 isoleucine, L-proline r t-phenyialanine. L-tryptophan, L-methionine, L-glycine, L-serine, L-threonine, L- 
cysteine, L-tyrosine, L-asparaglne. L-glutamine, Uysine, L-arginine, L-histidine, aspartic acid and glutamic 
add and the corresponding enantiomeric D-amino acids. 
In a preferred group of compounds, A represents 

50 



55 



60 




where R 4 and R* are as defined above. It Is particularly preferred that B Is 
O 0 4 =4 




'L 0 if~ (CH2)aRl 
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12 



where the substituents are as defined above. 

io Pharmaceutical^ acceptable salts of the compounds described herein are included within the scope of 
the present invention. Such salts may be prepared from pharmaceuticaliy acceptable non-toxic bases 
including inorganic bases and organic bases. Salts derived from Inorganic bases include sodium, 
potassium, lithium, ammonium, calcium, magnesium, ferrous, zinc, copper, manganous, aluminum, f erne, 
manganic salts and the like. Particularly preferred are the potassium, sodium, calcium, and magnesium 

is salts. Salts derived from pharmaceuticaliy acceptable organic non-toxic bases Include salts of primary, 
secondary, and tertiary amines, substituted amines including naturally occurring substituted amines, cyclic 
amines and basic ion exchange resins, such as isopropylamine, tri-methylamlne. diethanolamine, 
diethylamine, triethylamine, tri propyl a mine, ethanolamine, 2-dlmethylaminoethanol, 2- 
diethylamlnoethanol, tomethamlne, lysine, arglnlne, hlstidine, caffeine, procaine, hydrabamine, choline, 

20 imidazole, betaine, ethylenedlamine, glucosamine, methylgiucamine, theobromine, purines, piperazine, 

N,N'-dlbenzylethylenedlamine, piperidine. N-ethylplperidine, morpholine, N-ethylmorpholine. polyamine v? 
resins and the like. 

As indicated above, the compound of Formula I are active as antagonists of SRS — A and the 
leukotrienes B4, C4, D 4 and E4. This activity can be detected and evaluated by methods known in the art See 
25 for example, Kadin. U.S. Patent U.S. — A— 4,296,1 29. *. 
The ability of the compounds of Formula I to antagonize the effects of the leukotrienes makes tnem 
useful for inhibiting the symptoms induced by the leukotrienes In a human subject. The compounds are 
valuable therefore in the prevention and treatment of such disease states In which the leukotrienes are the 
causative factor, e.g. skin disorders, allergic rhinitis, and obstructive airway diseases. The compounds are 
30 particularly valuable In the prevention and treatment of allergic bronchial asthma. 

A compound of Formula I, or 8 pharmaceuticaliy acceptable salt thereof, can be administered to a 
human subject either alone, or preferably, on combination with pharmaceuticaliy acceptable carriers or 
diluents. In a pharmaceutical composition, according to standard pharmaceutical practice. A compound 
can be administered orally or parenterally. Parenteral administration includes intravenous. Intramuscular, 
35 Intraperitoneal, subcutaneous and topical administration, and also administration by inhalation and 
insufflation. 

For oral use of an leukotriene antagonist of this Invention, the compound can be administered, for 
example. In the form of tablets or capsules, or as an aqueous solution or suspension. In the case of tablets 
for oral use, carriers which are commonly used Include lactose and corn starch, and lubricating agents, 

40- such as magnesium stearate, are commonly added. For oral administration in capsule form, useful diluents 
are lactose and dried corn starch. When aqueous suspensions are required for oral use, the active 
Ingredient is combined with emulsifying and suspending agents. If desired, certain sweetening and/or 
flavoring agents can be added. For intramuscular, intraperitoneal, subcutaneous and intravenous use, 
sterile solutions of the active ingredient are usually prepared, and the pH of the solutions should be suitably 

45 adjusted and buffered. For intravenous use, the total concentration of solutes should be controlled to 
render the preparation isotonic. For administration by inhalation or insufflation. It Is convenient to prepare 
an aqueous or partially aqueous solution of a compound of Formula I or salt thereof, and then this solution 
Is administered In form of an aerosol. <; 
When a compound of Formula I or salt thereof is used as an leukotriene antagonist In a human subject, 

50 the dally dosage will normally be determined by the prescribing physician. Moreover, the dosage will vary 
according to the age, weight and response of the Individual patient, as well as the severity of the patient's 
symptoms. However, in most instances, and effective dally dosage will be In the range from about 0.1 to ? 
about 40 mg per kg, and preferably 0.2 to 20 mg per kg, most preferably 1 to 10 mg per kg In a single or 
divided doses. On the other hand. It may be necessary to use dosages outside these limits in some cases. 

55 In addition to the compounds of Formula I, pharmaceutical compositions of the present invention can 
also contain other active ingredients, such as cydooxygenase Inhibitors, non-steroidal anti-inflammatory 
drugs (NSAIDs), peripheral analgesic agents such as zomeplrac, drflunisal and the like. The weight ratio of 
the compound of the Formula I to the second active Ingredient may be varied and will depend upon the 
effective dose of each ingredient. Generally, an effective dose of each will be used. Thus, for example, 

eo when a compound of the Formula I is combined with an NSA1D the weight ratio of the compound of the 
Formula I to the NSAID will generally range from about 200:1 to about 1 :200. Combinations of a compound 
of the Formula I and other active Ingredients wilt generally also be within the aforementioned range, but in 
each case, an effective dose of each active ingredient should be used. 
NSAJDS can be characterized into five groups: 
65 (1) the propionic add derivatives; 
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(2) the acetic add derivatives; 

(3) the fenamic acid derivatives; 

(4) the biphenyicarboxyiic acid derivatives; and 

(5) the oxicarns 

5 or a pharmaceutically acceptable salt thereof- B 

The propionic acid derivatives which may be used comprise: ibuprofen, ibuprufen aluminum, 
indoprufen, ketoprufen, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen, ketoprofen, 
indoprofen, pirprofen, carprofen, oxaprozin, pranoprofen, miroprofen, tioxaprofen, suprofen, 
alminoprofen, tiaprofenlc add, fluprofen and bucloxlc acid. Structurally related propionic add derivatives 

to having similar analgesic and anti-inflammatory properties are also intended to be Induded in this group. 
Thus, "propionic add derivatives" as defined herein are non-narcotic analgesics/non-steroidal anti- 
inflammatory drugs having a free — CH{CH,>COOH or — CH t CH,COOH group (which optionally can be in 
the form of a pharmaceutically acceptable salt group, e.g., — CH(CH 3 )COCTNa* or — CH a CH a COO Na >, 
typically attached directly or via a carbonyl function to a ring system, preferably to an aromatic ring system. 

is The acetic add derivatives which may be used comprise: fndomethacin which is a preferred NSAIO, 
sulindac, tolmetin, zomepirac, didofenac fenclofenac, aldofenac, ibufenac, Isoxepac, furofenac, tioplnac r 
zidometadn, acemetadn, fentiazac, didanac, oxpinac, and fenclozic add. Structurally related acetic acid 
derivatives having similar analgesic and ami-inflammatory properties are also intended to be 
encompassed by this group. . . , f . , 

20 Thus, "acetic add derivatives" as defined herein are non-narcotic analgesics/non-steroldal anti- 
inflammatory drugs having a free — CH 2 COOH group (which optionally can be in the form of a 
pharmaceutlcaliy acceptable salt group, e.g. — -CH 2 COO-|Ma*), typically attached directly to a ring system, 
preferably to an aromatic or heteroaromatic ring system. 

The fenamic acid derivatives which may be used comprise: mefenamic acid, medofenamic acid, 

26 flufenamlc add, niflumic add and tolfenamic add. Structurally related fenamic add derivatives having 
similar analgesic and anti-inflammatory properties are also intended to be encompassed by this group. 

Thus, "fenamic acid derivatives" as defined herein ere non-narcotic analgesics/non-steroidal anti- 
Inflammatory drugs which contain the basic structure: 



30 



COOH 

35 which can bear a variety of substituents and In which the free —COOH group can be in the form of a 
pharmaceutically acceptable salt group, e.g., — COO~Na\ 

The biphenyicarboxyiic acid derivatives which can be used comprise: drflunisal and flufenisal. 
Structurally related biphenyicarboxyiic acid derivatives having similar analgesic and anti-Inflammatory 
properties are also intended to be encompassed by this group. 

40 Thus, "biphenyicarboxyiic add derivatives" as defined herein are non-narcotic analgesics/non- 
steroidal anti-inflammatory drugs which contain the basic structure: 



45 




^*COOH 



which can bear a variety of substituents and In which the free —COOH group can be In the form of a 
pharmaceutically acceptable salt group, e.g., — COO~Na\ 
so The codes ms which can be used in the present Invention comprise: piroxicam, sudoxicam, isoxicam 
and 4-hydroxyl-1,2-benzothiazine 1,1-dioxlde 4MN-phenyl)-carboxamlde. Structurally related oxicarns 
having similar analgesic and anti-inflammatory properties are also intended to be encompassed by this 
group. 

Thus, "oxicarns" as defined herein are non-narcotic analgesics/non-steroidal anti-inflammatory drugs 
55 which have the general formula: 



60 




65 wherein R Is an aryl or heteroaryi ring system. 
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The followina NSAIDS may also be used: acemetacin, alminoprofen. amfenac sodium, aminoprofen, 
anitrSfen' 'SSSS. iSSJL. bendazac iysinate ^ nzydamin.^epr«l ^^SS^JSSSS 
carprofen. cinmetadn. clproquazone, dldanac. dox.rnate, ^damlne. J^™«i^S?^ 
detomidine dexindoprofen, diaoarein, dMisalamlne. dlfenpyramlde. emorfazone. enfenamic aao. 

« JS T etersalate. etodolac. etofenamate. fanetizole mesylate, fendofenac. fenclorac. 

5 SSS? S&fetaSU feprezone, f.odafenine. 

fnnirroiine fesfosal furdoprofen. furofenac. glucametecin. ouaimesal. ibuproxam. isoferolec, isonixim. 
^SSZ'SSSi feSm "efetamine HO. leflunomlde. lofemuole. lonazolac caldum. toggm. 
£Sn, fSn donixlnate. medofenamate sodium, meseclazone. miroprofen. nabumetone. " rtrndo e. 

,t> SJde oroanoxln. oxametadn. oxapadol. oxaprozln, perisoxal citrate, pimeprofen. plmetadn. 

° S£^pK£ Redone, ^plrp^fen. pranoprofen. proglumewdn maleate. Pnqu«M. 
Koxfprofen. sudoxicam. auprofen. talmetacin. talniflumate. tenox.cam. th.azolinobutazone . thlelav£ B. 
t^Srofenic add. tiaremlde HQ. tfflamizole, timegadine. tioxaprofen. tolfenamic add. tolpadol. tryptam.d. 

^ en T^i. 0 w1n? d NsSD3 l 'desl a nated by company code number, may also be used: 480156S. AA861. 
AD149* SK« USPSS uS^jSm APS04, AU8001. BAYo8276. BPPC. BW540C. BW755C. 

2S nun S!S«SISwa 3pp. D10242. ^w^e£^^*™>£ fuTS 

RPfisn GV3658 HG/3 tTCI. fTF. ITF182, KB1043. KC8973, KCNTEI6090, KME4, LA2851. LT696. LU208H4, 
25S1' MEDl1 ! MGVo311;MR714, MRsW. MY309. N0164, ON03144. PR823. PV102. PV108 «16 ,R830. 
RS2131 RU1W29 RU26559 RUB265. SCR152, SH440. SIR133. SIR136. SIR92. SPAS510, SQ27239. ST281. 

SSS?S.!5S2 ^aStaISi. TEI61S. TVX2706. TVX960. TZI61S. U602S7, UR2310. WY23206. 
WY41770, YMO9561,YM13162.YS1033,andZK31945. • 

Finally, NSAIDs which may also be used Indude the salicylates, specifically aspirin, and the 
phenylbutazones and pharmaceutical^ acceptable salts thereof. ,.,,,„„_ - th _ 

Pharmaceutical compositions comprlsino the Formula I compounds may also contain Inhibitors of the 
biosynthesis of the leukotrlenes such as are disdosed in pending US. Patent Applications Serial Number 
539,342. filed October5, 1983. Serial Number459.924, filed January 21. 1983 (corresponding EP Application 
84300239.5). Serial Number 639.215. filed October 5, 1983, and Serial Number 547.161. filed Odober 31. 
1983 

so The compounds of the Formula I may also be used In combination with leukotriene antagonists s uch as 
those disdosed in copending applications US-. Serial Nos. 520.051 and 520,052. filed August 5, 1983 which 
are hereby Incorporated herein by reference and others known in the art such as those disclosed I In 
European Patent Application Nos. EP— A— 56,172 and 61,800; and In UJC Patent Specification No. 
q B o 058 785. 

36 Pharmaceutical compositions comprising the Formula I compounds may also contain as the second 
active Ingredient antihistamine agents such as benadryl, dramamine, histadyl, phenergan and the like. 
Alternatively, they may include prostaglandin antagonists such as those disclosed in European I Patent 
Application EP — A 11,067 or thromboxane antagonists such as those disclosed in US A— 4,237,1 60. uiey 
may also contain histidine decarboxyase Inhibitors such as a fluoromethylhistidine, described In 

40 US— A— 4,325,961. The compounds of the Formula I may also be advantageously combined with an H, or 
H a -receptor antagonist, such as for instance cimetidine, ranitidine, terfenadine, famotidine, 
aminothiadiazoles disclosed in EP 81102976.8 and like compounds, such as those disclosed in U.S. Patent 
Nos. US — A— 4*283,408; 4*362,736; 4^94,508; European Patent Application No. EP — A— 40,696 and a 
pending application. U.S.S.N. 301.616, filed September 14, 1981. The pharmaceutical compositions may 

46 also contain a ICVrT ATPase Inhibitor such as omeprazole, cSsclosed in U.S. Pat. US — A— 4,255,431, and 
the like. 

Preparation of Compounds — General Description ..,„,. ^ 

The compounds of Formula I may be prepared by any process available to the skilled artisan. General 
so reaction schemes are as follows: 



20 



25 



Scheme 1 
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(11 n-Bubi/THF/-78« 9 
® (2) K BC ® R III 

111 (1) n-BuLl/-78» p _ 



(2) HCO(CH 2 )Q-COOR * vS^^. (CH 2 )— COOR IV 

OH 



As described in Scheme 1, heteroaromatics A such as thiophene, furan and the like, may be reacted 
with a strong base, such as n-butytllthlum. The resulting iithiated compound may then be reacted with an 
es alkyi or aikanyi hallde compound to produce the compound 111. 
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Compound Hi may be reacted with a strong base, such as n-butyllithium, and the resulting lithiated 
species may be reacted with an omega-formyl aikanoic acid ester to yield a compound of Formula IV. 



Scheme 2 



(CH,) -COOR HSR 
2 n 



OH 



Znl 2 /CH 2 C1 2 



IV 
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15 



SR 



SR 



-COOR 



LP oh-, 

(2) H + 



N^J— — ( CH 2 ) n COOH 



VI 



Compounds of Formula IV (all aromatics) may be reacted with a thiol in the presence of a Lewis Acid 
■ such as zinc iodide to yield the thiol compound of Formula V (Scheme 2). 

Compound V may be hydrolyzed by conventional means to yield the free acid compound of Formula 

20 VI. 



Scheme 3 



25 



OH 

CCH 2 ) n 



A 



-COOR 



IV 



R HC-CH-CCH^., 

V \ 

VII N COOR 



*» - Compounds of Formula IV may be treated with a catalyse amount a ******* leac^d w»h an 
toluenesulfonlc acid, to eliminate water, thus forming an olefin. This olefin may then be /^f^™F' ??. 
epoSng^gent. such as nvchloroperberoolc acid, to provide an epoxide compound of Formula VII 
{Scheme 3). 

35 Scheme 4 
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IX 



As shown in Scheme 4» the epoxide compounds of Formula VII may be reacted with a thiol compound 
S3 in the presence of a base such aa triethylamine, sodium hydride, and the like, to yield a p-hydroxy sulfide 
compound of the Formula VIII. The ^-hydroxy sulfide compound VIII may be hydrolyzed by conventional 
means to provide the free acid compound of Formula IX. 
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A phenol of general Formula X (Scheme 5) may be reacted with dimethyl miocarbamylchlonde in the 
presence of a base such as triethylamine, sodium hydride and the like to yield the compound having 
general Formula XI. Compound XI may be heated at from 150° to 250°C either neat or in a suitable solvent, 
to provide the compound of Formula XII- Compound XII may be reacted with a base such as an alkoxide or 
hydroxide, and followed by acidification, generates the thiol compound having the Formula XIII. 

Scheme 6 




. 1) 0 3 P«CH-(CH 2 ) n -COO" 

mi 

2> H+ 




,CH-CH-(CH- ) -COOH 
z a 



XVIII 



Substituted aromatic compounds having the general Formula XIV (Scheme 6) may be rea«^ with 
oxalvl cWoridTln the presence of a Lewis Acid, such as aluminum chloride, to provide the acid chloride 
£X£*< S VomSteXV. The acid chloride may be reduced by ~^n^nalmea^ 
catalytic hydrogenation, to provide the aldehyde of general Formula XVI. A dehyde XVI may be reactea 
S^Wo^SJrtrf general Formula XVUto yield, following acidification, the olefin compound of 
Formula XVIII. 
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Substituted aromatic compounds of general Formula XIV may be reacted with an omega ^oroformyi 
25 alkanoic acid ester or cyclic anhydride in the presence of a Lewis Acid, such as aluminum chloride to 
provide the ketone of general Formula XIX (Scheme 7). . . . . _ 

Ketone XIX may be reduced using conventional techniques, for example, sodium borohydnde, to 
provide the alcohol of general Formula IV. 



30 Scheme 8 



OH 





40 



< L *> 41 HC(CH-) COOR 

* II 2 n 

O R 

XX XXI IV 




Halogen (CI, Br, 1) substituted aromatic compounds of general Formula XX may be reacted with 
magnesium or lithium to generate the metalated species XXI. The metalated species may be reacted with 
an omega-formyl alkartolc acid ester to provide the alcohol of general Formula IV (Scheme 8). 

4S Scheme 3 



so 



(CH 0 ) -COOR + 
4 n 




IV 

55 XXII 

As shown In Scheme 8, an alcohol of general Formula IV may be reacted with a phenol of general 
Formula X in the presence of a molar equivalent amount of diethylazocficarboxylate (DEAD) and 
triphenylphosphlne to provide the ether compound of general Formula XXII. 
60 Pro-drug esters wherein R 1 Is a monocyclic or blcyclic heterocyclic ring containing an acidic hydroxyl 
group are obtained by reacting the appropriate heterocycle with a compound of Formula I (R =COOH) in 
the presence of dicyclohexylcarboditmide and hydroxybenzotriazole in an inert solvent such as DMF. 
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Pro-drug esters wherein R 1 is 

R 14 

— C00(— CHa).— C— (OH,).— R" 

5 I 

R 14 

are obtained by reacting the sodium salt of Formula I (R'-COONa) with 

I 

Br — (CH 2 )«— C— <CHa). — R 1 * 
I 

R 14 



16 



In an inert solvent such as DMF. 



The following examples are provided to aid in the interpretation of the present invention. They are not 
intended to limit the scope of the invention in any manner. Infrared (IR) spectra were measured as KBr disks 
or as thin films and absorption bands are reported in reciprocal centimeters (cm -1 ). Nuclear magnetic 

20 resonance (NMR) spectra (90 MHz) were measured in deuterochloroform (CDCW, perdeuterodi methyl 
sulfoxide (DMSO-dJ, deuteromethanol (CDsOD), deuterium oxide (D t O) or deuterated trifluoroacetic acid 
(CF3COOD) and peak positions are expressed In parts per million (ppm) downfield from an Internal 
reference, tetramethylsilane. The following abbreviations are used for peak shapes: s, singlet; d, doublet; t, 
triplet; q, quartet; and m, multiples All melting and boiling points are reported In degrees Centigrade CO 

25 and are uncorrected. 

Examples 1—12 describe the preparation of Intermediates used herein to prepare the novel 
compounds of Formula I. 

Example 1 

30 m Preparation of Methyl 4K>xo-7-mercapto-a-propyMH-1-benzopyrarH2-carboxylate 

Step 7. Ethyl 7^(dimethylamlno)thioxomethoxy}-^ 

Ethyl 7-hydroxy^^xo-8<i-propyMrt-1-ben2opyran-2-carboxylate (1 g) in anhydrous DMF (4 ml) was 
cooled to 0° and treated under N t with sodium hydride (50% dispersion in mineral oil, 180 mg) with stirring 
for 30 min. Dimethyrthiocarbamylchloride (465 mg) was added and the mixture was stirred 15 minutes at 
36 0°, warmed to 80° and maintained as such for 18 hours. The mixture was cooled, diluted with CH^Cl, (50 ml) 
and washed with water (3 x 100 ml), dried over Na*S0 4 and reduced to dryness in vacuo. The residue was 
recrystallized from ethyl acetate and hexane to yield the title compound, m.p. 132 — 134?. 

Analysis, calculated: C, 59.50; H, 5.82; N, 3.85; S, &82. 

Observed: C, 59.60; H, 5.47; N, 3.73; S, a56. 

Step Z Ethyl 7^((dImethylamino)carbonyl)thioM-oxo-8-propyl-4H-1-benzopyran-2-carboxylate 

The ester prepared in Step 1 (1 g) was heated neat and under a nttrogen atmosphere at 200° for 2 hours. 
After cooling the residue was crystallized from ethyl acetate and hexane to yield the tide compound, m.p. 
113—114°. 

45 Analysis, calculated: C, 59.50; H, 5.82; N, 3.85; S, 8.82. 

Observed: C, 59.49; H, 534; N, 3J36; S, 9.10. 



Step 3. 7-Mercaptc^oxo*propyl-4H-1-benzopyran-2-carboxyllc acid 

Sodium (690 mg) was dissolved in anhydrous methanol (50 ml) and to this was added the ester from 
so Step 2. The mixture was stirred under a nitrogen atmosphere for 3 hours at ambient temperature. Water 
(50 mt) was added and the mixture was acidified with 6N HCI. The resulting crystals were collected by 
filtration and recrystallized from ethyl acetate to provide the title compound, m.p. 208—208°. 

Analysis, calculated: C, 59.08; H, 4.58; S, 12.13. 

Observed: C, 59.50; H, 4.55; S, 11.92. 

55 

Step 4. Methyl 4K>xo-7-mercapto-8-propyl-4H-1-benzopyran-2-carboxyiate 

The acid from Step 3 (6.6 g) Is dissolved in a mixture of hydrogen chloride (18 g) and anhydrous 
methanol (200 ml). The mixture is stirred overnight under N 2 atmosphere at ambient temperature. The 
mixture was reduced to dryness in vacuo to provide the title compound, m.p. 98 — 99°. 

60 

Example 2 

Preparation of Methyl 7-mercapto-4H-1-benzopy ran and 2-hydroxymethyi-7-mercapto-4-oxo-4H-1- 

benzopy ran-2-ca rboxyl ate 
Step 1. Ethyl 7^(dimethyiamino)thloxomethoxy)-4-oxo-4H-1-benzopyran-2-carboxy1ate 
66 Following the procedure of Step 1, Example 1, but substituting an equivalent amount of ethyl 7- 



12 



10 



15 



0 123 543 

hydroxy-4^xo4H-1 -benzopyran-2-carboxylate for ethyl 7-hydroxy-6-n-propyl-4H-1 .benzopyran-2- 
carboxylatB was obtained the title compound, rrup. 160—161°. 

Step 2. Ethyl 7^<(Dimethy1amino)carbony1)thj t . 

Following the general procedure of Step 2 of Example 1 but substituting an equivatent amount of the 
ester from Step 1 above for Ethyl-7^cnmethYlamino)thioxomethoxy)^xo^propyWH-1^nzopyran.2. 
carboxylatB was obtained the tide compound, m.p- 142 — 143° . 
Analysis, calculated: C, 56.07; H, 4.70; S, 9.9S. 
Observed: C, 55.95; H, 4.70; S, 9.98. 

Step X 7sTiercapto-4-oxo-4H-1-ben2opYrarH2-carboxylIc acid 

Following the procedure of Step 3 of Example 1 but substituting an equivalent amount of the ester of 
Step 2 above for ethyl 7H((dlmethy1amino>carbonyl)thio>^ was 
obtained the tide compound, m.p. 261° (decomposition). 

Step 4\ Methyl 7^ercapto-4-oxo-4H-1-ben2opyran-2-carboxylate 

Following the procedure of Step 4 of Example 1 but substituting an equivalent amount of the acid from 
Step 3 above for 7^8rcaptcMt^o^-propyi^H-1-beruopYran-2^rboxylic acid, was obtained the title 
compound, m.p. 147 — 150°. 
20 Analysis, calculated: C, 55.93; H, 3.41; S, 13.57. 
Observed: C, 55.53; H. 3.40; S, 13.69. 

Step 5. 2^ydroxymethyi-7-mercapto-4-oxo 4H-1-benzopyran 

The ester from Step 4, (3.0 g) In suspension in methanol (20 ml) and water (40 ml) at 0° was stirred 
25 vigorously during the portionwise addition of NaBH 4 (1.8 g). The mixture was stirred 2 hours more at 5'. 
Acetone (1 ml) was added followed by acidification with 12N HCI and extraction with methanol-chloroform 
(1:9, 3 x 50 ml). The extracts were dried (Na,SOJ reduced to dryness in vacuo and the residue was 
recrystalllzed from methanol-ethyl acetate to provide the title compound, m.p. 139—140*. 
Analysis, calculated: C, 57.68; H, 3.87; S, 15.40. 
30 * Observed: C, 58.10; H, 3.73; S, 1&53. 

Example 3 

Preparation of NM(4-chlorophenyl)methyi>-2-mercaptoberaamide 
2^ , Oicarboxydiphenyldlsurfide^/s^-(4^lorophenylmethyi)amlde (see. OA, 54, 6623), (1.5 g) in 
35 suspension in ethanol (50 ml) is refluxed while sodium borohydrlde was added In portions over 3 hours. 
The mixture was stirred at room temperature overnight The mixture was filtered, the filter cake washed 
with water (50 ml) and the resulting combined filtrates were acidified with 6N HCI and the resulting solids 
were dissolved by warming. The ethanoi was removed by evaporation in vacuo and the resulting crystals 
were collected by filtration to provide the title compound, m.p. 131—132°. 
40< Analysis, calculated: C, 60.54; H, 4.35; N,5.01; S, 11.54. 
Observed: C, 6TX33; H, 4.44; N, 5.06; S, 11.42. 

Example 4 

Preparation of Methyl 6-me rcapto-2-oxo-2H-1 -benzo py ran-2-ca rboxy I a te 
45 Step 7. Ethyl 6^((dimethylamlno)thio)methoxy)-2K>xo-2H-14jen2opyran-3^rboxylate 

Following the procedure of Step 1, Example 1, but substituting an equivalent amount of ethyl 6- 
hydroxy-2-oxo-2H-1-benzopyran-3-carboxylate (See OA. 50, 13895C) for ethyl 7-hy d roxy-4-oxo-8-n-p ropyl - 
4H-1-benzopYran-2-carboxylate, was obtained the title compound, nrup. 157 — 160°. 

so Step Z Ethyl 6-(((dlmethylamlno)carbonyl)thio)-2.oxo.2H-1 ^enzopyran-3-carboxylate 

Following the general procedure of Step 2, Example 1 , but substituting the ester from Step 1 above for 
ethyl 7^(dlmethylamlno)thiaxomethoxYMK>xo was obtained the 

title compound, m.p. 133 — 134\ 

Analysis, calculated; 0,56.06; H,4.71; N, 436; S, 9-98. 
66 Observed: C, 5634; H,4*71; N, 4.30; S, 10.18. 

Step 2. Methyl 6^ercapto-2H-1-bemopyran-3<arboxylate 

The ester from Step 2 above, (1.0 g) was heated under reflux In a mixture of 2N NaOH (40 ml) and 
ethanol (0.2 ml) under a nitrogen atmosphere for 40 hours. After cooling the mixture was poured into Ice 
so water (50 ml) and acidified with 6N HCL The resulting solid was collected by filtration and dried in vacuo, 
then dissolved In a mixture of anhydrous HCI (2 g) and anhydrous methanol (20 ml). The mixture was left at 
0 P for 2 days, then reduced to dryness in vacuo to provide the title compound as an unstable oil. 

NMR (90 MHz) (COCI,): 3.6 (1H, exchanged by D a O, SH). 3.95 (3H, s. 0CH,),7.22 (1H, d), 7.6 <2H, m), 8.45 
(1H, a). 

65 
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Example 5 

Preparation of (2-hydroxy-3-n-propyl-4-mercaptophenvl)ethanone 

Following the procedure described In Example 4 but substituting 2,4<hhydroxY^-propYlpheny1- 
ethanone for ethyl 6-hydroxy-2H-1-ben2opyrBn^-carboxylate In Step 1 were obtained sequentially; (2- 
hydroxy^rt-propyl^(((dimemylamino)thioxo)methQxy)-phenyl}ethanone. m.p. 85° . 

Analysis, calculated: C, 59.77; H, 6.81; N, 438; S, 11.38. 

Observed: C, 60.02; H, 7.02; N, 5.10; S, 11.00. 

(2-hydrcocy-3^ropyl^((diemylaminocarbony0 m -P- 61 — 62 ^ 

Analysis, calculated: 0,59.77; H,6.81; N. 4.98; S, 11.38. 

Observed: C, 60.17; H. 6.78; N, 5.05; S, 11.26. t „ u t „ nMU ■ 

and the title compound, as an oil; NMR (90 MHz) (CDd,): 0.99 <3H. t), 1.62 (2H, m) 2.54 <3H, s), 2.70 (2H, m), 
3.64 (1H, 3, — SH), 6.71 (1H, d, J - 9Hz), 7.37 <1H. d. J - 9Hz), 12.81 (1H f s, OH). 



Example 6 

1 s Preparation of (2-hydroxy-4-mercaptophenyl)ethanone 

Following the procedure described in Example 4 but substituting 2,4-dihydroxyphenylethanone for 
ethyl-6-hyd roxy-2-oxo-2H-1 -benzopy ran-3-carboxyl ate in Step 1 were obtained sequentially: 
1) (2^ydroxy^((cnme1iiylamino)thioxo)methoxy)-phenyl)ethanone f m.p. 143—146° , 
Analysis, calculated: C,55.21; H, 5.47; N, 535; S,* 13.40 

20 Observed: 0,55.24; H, 5.16; N, 538; S, 13.20; 

2. (2-hydroxy-^-(((dimethylamino)carbonYJ)thfo)phenyi)ethanone, m.p. 131 — 133°, 
Analysis, calculated: 0,55.21; H, 5.47; N, 5.85; S, 13.40 
Observed: C,55.49; H, 5.21; N, 5.84; S, 13.25; 

25 

and the title compound (2-hydroxy-4-mercapto phenyl )ethanone m.p. 63—65°, 
Analysis, calculated: C, 57.12; H, 4.79; S, 19.06 
Observed: 0,57.35; H, 4.79; S, 19.22. 

30 Example 7 

Preparation of Methyl{{2-acetyl-5-mercapto)phenoxy)acetate 
Step t. Ethyl (2-acetyl-5-{({di methyl am ino)carbony1)thfo)phenoxy)acetate 

To a suspension of the phenol from Step 2 of Example 6 {20 g) in anhydrous dimethyl formamlde (200 
ml) under an atmosphere of nitrogen, was added 99% NaH (1.36 g). After stirring 15 minutes at ambient 
36 temperature ethyl bromoacetate (1 1.2 ml) was added and the mixture was stirred 2 hours more. Water (600 
ml) was added and the mixture was extracted with ether (4 x 200 ml). The combined extracts were washed 
with water (2 x 200 ml) dried (NajS0 4 ) and reduced to dryness. Chromatography of the residue on silica gel 
provided the title compound m.p. 68—69°. 

Analysis, calculated: C, 5537; H,439; N. 430; S, 9.86 
«° Observed: C, 5539; H,432; N, 4.16; S, 9.77. 

Step 2. (2-Acetyi-5-(((dimethylamino)carbonyl)thio)phenoxY)acetic acid 

A solution of the diester from Step 1 (1.0 g) in THF (17 ml) was treated with 0.2N IMaOH (17 ml) and 
stirred 5 minutes at ambient temprature. The mixture was diluted with water (50 ml) acidified with 12N HCI 
4S and the mixture was extracted with CH,Cl t (2 x 100 ml). The extracts were washed with water, dried 
(NajSOJ and reduced to dryness to provide the title compound, m.p. 173 — 174*. 

Analysis, calculated: 0,52.51; H, 5.09; N,4.71; S, 10.79 

Observed: 0,5233; H, 5.05; N, 4.58; S, 10.60. 

50 Step 3. (2-Acetyl-5-mercaptophenoxy)acetic acid 

A solution of the product from Step 1 (4.5 g) (or alternatively a similar equivalent of the compound 
from Step 2) in methanol (33 mi) and IN NaOH (33 ml) was reflux ed In a N 2 atmosphere for 18 hours. The 
mixture was cooled, diluted with water (100 ml), acidified with 12N HCI, and extracted with ethyl acetate (3 
x 100 ml). The combined organic extracts were washed with saturated brine, dried (Na 2 SO J and reduced 
56 to dryness to yield the title compound, m.p. 149 — 150°. 

Analysis, calculated: 0,53.08; H, 4.46; S, 14.17 
Observed: C, 52.83; H, 4.46; S, 13.73. 



so step 4L Methyl((2-acetyl-5-mercapto)phenoxy)acetate 

The product from Step 3 (1.7 g) was dissolved In a mixture of anhydrous HQ (1.53 g) and methanol (17 
ml) and left 5 minutes at room temperature. The solvents were removed In vacuo and the residue was 
dissolved in CHjCJt, washed with water, dried (Na 2 SOJ and reduced to dryness to provide the title 
compound, m.p. 75—77°. 
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Example 8 

Preparation of Methyl 3-methy1-6^rcapto-benzofurarv2-carboxylate 
Step 7. Ethyl W<(dlmethYlamino)carbonylfchio ^ . * ^ 

The ester from Step 1 of Example 7 (10 g) in dry toluene (160 ml) was treated with 1,S^azabicyclo- 
[X4.0]nonene-5 (DBN) (4.6 ml) and the mixture is refluxed under a Dean Stark water separator for 1 8 n ours. 
The mixture was reduced to dryness and the residue was chromatographed on silica gel to provide the title 
compound, m.p. 112 — 114°. 

Analysis, calculated: C, 58.61; H, 5.58; N, 4.56; S, 10.43 

Observed; C, 58.80; H, 5.63; N, 4.53; S, 10.13. 



10 



Step 2. 6^((dtmemylamino)carbonyl)thio)-3^emyi-ben2ofuran.2HMrboxylic acid 

A suspension of the ester from Step 1 above (0.8 g) In THF (14 ml) was treated with 0.2N NaOH (1*3 m\) 
and methanol (1 ml) at room temperature for 18 hours. The mixture was diluted with water, acidified with 
12N HCI and extracted with ethyl acetate (3 x 50 ml). The combined extracts were washed with water (2 x 
15 50 ml), dried (Na^SOJ and reduced to dryness in vacuo to provide the title compound, m.p. 188—190°. 
Analysis, calculated: C, 55.90; H, 4.69; N, 5.02; S, 11.48 
Observed: C, 55.77; H, 4.85; N, 5.00; S.1U6. 

Step X 6-Mercapto-3-methyl-benzofuran-2-carboxylic acid 
20 Following the general procedure described in Step 3 of Example 7 but substituting an equivalent 

amount of the compound from Step 1 above (3.59 g) (or alternatively an equivalent amount of the 

compound from Step 2) for (2^cetyl-5(((dimethylamino)carbonyl)thio)-phenoxY)acetic acid was obtained 

the title compound, m.p. 230 — 232°. 

Analysis, calculated: C, 57.68; H, 3.87; S, 15.40 
25 Observed: C, 57.78; H, 4.20; S, 15.48. 

Step 4. Methyl 6-mercapto-3-methyl-2-benzofurancarboxylate 

Following the general procedure described In Step 4 of Example 7 but substituting an equivalent 
amount of the add from Step 3 above for (2-acetyl-5-mercaptophenoxy)acetic acid, except that the mixture 
jo was left to stand for 18 hours instead of 5 minutes, to provide the title compound, m.p. 118 — 120°. 
Analysis, calculated: C, 59.44; H, 4.54; .S, 14.43 
Observed: C, 59.54; H, 4.79; S, 14.18. 



• Example 9 

35 Preparation of Methyl 7-mercapto-2-methoxyqulnollne-3-cart>oxylate 

Step 7. 3-{({4-Methoxyphenyl)methyl)thIo)analine 

Sodium hydride (99%, A 77 g) was added In portions of a stirred solution of 3-aminothlophenol (44.23 

g) In dry DMF (132 ml) at 0°. After 30 minutes a solution of 4-methoxybenryichloride (53.61 g) in acetonttrile 

(132 ml) was added dropwise and the mixture was stirred 30 minutes at 0° and 1 hour more at ambient 
40 temperature. The mixture was poured into ice-watBr (200 ml) and the resulting solid was collected by 

filtration and dried in air to provide the title compound, m.p. 85—86°. 

Step Z NM1^ioxo-3^hoxy)propyW((4Hnethoxyphertyl)methyl)thlo)anaim 

The amine from Step 1 (250 g) and diethyl malonate (1.25 L) were stirred under a N 8 stream at 
46 170 — 180* for 2.5 hours. The volatile components were then removed by distillation In vacuo at 120*. The 
resulting melt was poured into t-butyl methyl ester (1 L) slowly with stirring, and the resulting solid was 
collected by filtration and washed with t-butyl methyl ether (250 ml) to provide the title compound, m.p. 
81—84°. 



so Step 3. Ethyl 2-chloro-7-(4-methoxy-phenylmethylthio)quinoline-3-carboxylate 

A mixture of oxalyl chloride (23.42 g) and DMF (13.48 g) in CH 2 CI 8 (500 ml) was prepared and cooled to 
0°. The amide from Step 2 (33.1 g) was added and the mixture was stirred at ambient temperature for 48 
hours. The mixture was reduced to dryness and chromatographed on silica gel (e luting with ethyl 
acetate:hexane 1:1) to provide the title compound, m.p. 110 — 112*. 

55 

Step 4. Methyl 2-Methoxy^((4-methoxyphenyl)methyl)thIo)qulnoline-3-carboxylate 

The ester from Step 3 {7.76 g) was added to a solution of sodium (9.20 mg) in anhydrous methanol (60 
ml) and the resulting suspension was refluxed under an argon atmosphere for 75 minutes. The mixture was 
cooled, diluted with CH t Cl t (200 ml), washed with water (3 x 50 ml) and reduced to dryness to provide the 
60 title compound, m.p. 133 — 134.5°. 

Analysis, calculated: C. 65.01; H, 5.18; N, 3.79; S, 8.68 
Observed: C, 65.07; H, 5.06; N, 3.72; S, 8.43. 

Step 5L Methyl 7-mercapto-2-methoxyquinollne-3-carboxyiate 
65 A mixture of the ester from Step 4 (2.77 g), 90% formic acid (70 ml) and mercuric acetate (7.17 g) was 
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stirred under an argon atmosphere at ambient temperature for 3 hours. The reaction mixture was poured 
into a mixture of water (350 ml) and CH,Cl t (700 ml) and H a S gas was passed through the vigorously stirred 
mixture for 5 minutes. The organic phase was separated, filtered through celhe, washed with water, dried 
(MgSOJ and reduced to dryness to provide the title compound, m.p. 103—105°. 

Analysis, calculated: C, 57.81; H, 4.45; N, 5.62; S, 12.86 

Observed: C, 5734; H, 4.40; N, 6.35; S. 12^1. 

Example 10 

Preparation of n-Butyl 2-rwbutoxy-7^ercaptoquinollne-3^rboxylate 

Following the methodology described In Example 9 but substituting an equivalent amount of n-butanol 
for methanol in Step 4 was obtained sequentially: 

n-butyl 2-n-butoxy-7^4-methoxyphenytmethy1thio)quinoline-3-carboxylate, as an oil. 

Analysis, calculated: C, 68*00; H, 7.08; N,3.17; S, 7.26 

Observed: C. 68.18; H, 6.71; N, 3.00; S, 6.97; 

and n-butyl 2-n-butoxy-7-mercapto-3-quinolinecarboxyiate as an oil, NMR (CDCI 3 ): 1:0 (6H, t), 1.2—1.9 
<8H, m), 4.4 <4H, m), 7.16 (1H, dd), 7.58 (1H, d), 838 <1H, S). 



Example 1 1 

20 Preparation of Methyl 7-mercapto-4-methyl-2-oxo-8-n-propyl-2H-1 -benzopyran-3-ecetate 

Step U Methyl 74Tydroxy-4-methyl-2-oxo-2H-1-benzopyran-3-acetate 

7-Hydroxy-2-oxo-2H-1-benzopyran-3-acetic acid (see CA. 64, 15826f) was dissolved in a mixture of HCI 
(gas) (10 g) and anhydrous methanol (90 ml) and left 1 hour at room temperature. The resulting crystals 
were collected by filtration and washed with ether to provide the title compound, m.p. 194 — 196°. 

25 

Step 2. Methyl (2-propenyloxy-4^ethyl-2^xo-2H-1-benzopyran-3-acetate 

The ester from Step 1 (500 mg) was added to a suspension of NaH (98%, 58 mg) in anhydrous DMF (5 
ml) and the mixture was stirred 30 minutes at ambient temperature. Alryl bromide (262 uJ) was added and 
the mixture was heated at 70° for 3 hours. The mixture was cooled, poured into water (20 ml) and HCI (2 
30 equivalents) and the solution was extracted with ether (2 x 50 ml). The extracts were washed with water (2 
x 50 ml), dried (NajSOJ, reduced to dryness and chroma to graphed on silica get (eluting with ethyl acetate- 
hexane 1 :2) to provide the' title compound, m.p. 72 — 73°. 

Analysis, calculated: C, 66.66; H, 5.60. 

Observed: C, 66.73; H, 5.69. 

35 

Step 3. Methyl 74iydroxy-4^ethyl-2-oxo^2^ropeny1)-2H-1^nzopYran-3-acetate 

The ether from Step 2 (36.9 g) was refluxed In dichlorobenzene (50 ml) under N t atmosphere for 18 

hour. The mixture was cooled, diluted with hexane and the resulting crystals were collected by filtration. 

Trituration with ether and filtration of the resulting solid gave the title compound, m.p. 160—162°. 
*o Analysis, calculated: C 66.66; H, 5.60. 

Observed: C, 66.54; H, 5.45. 



Step 4L Methyl 7-hydroxy-4^ethyi-2^o-8^ropyl-2H-1^nzopyran-3^cetate 

The phenol from Step 3 (23 g) was hydrogenated in methanol (700 ml) under 50 psl H t pressure in the 
46 presence of 5% palladium on charcoal (2 g) for 1 hour. The catalyst was removed by filtration over cellte 

and the solvent was removed to provide the title compound, m.p. 160 — 162°. 
Analysis, calculated: C, 66.19; H, 6.25. 
Observed: C, 6634; H, a 04, 

50 Step 5. Methyl 7^(dimethylamino)mioxomethoxyM^rt 

Following the general procedure described In Example 1, Step 1, but substituting an equivalent- 
amount of the phenol from Step 4 above for ethvi-74tydroxy-^xo^propYl-4H-1-benzopYran cacboxylate 
was obtained the title compound, m.p. 172 — 173°. 

Analysis, calculated: C. 60.46; H, 6.14; N, 3.71; S, 8.50. 
& Observed: C, 60.46; H, 6.17; N,3.71; S,7.95. 

Step 6L Methyl 7^((dlmethylamino)cart>onyrthioHHTie^^ 

Following the general procedure described In Example 1, Step 2, but substituting an equivalent 
amount of the ester from Step 5 above for ethyl {((dlmethylamlno)thloxo)methoxy)-4-oxo-8-propyl-4H-1- 
60 benzopyran-3-carboxylate, was obtained the title compound, m.p. 131 — 132*. 

Analysis, calculated: C, 60.46; H, 6.14; N, 3.71; S, 8.50. 

Observed: C, 60.57; H, 6.05; N,3.69; S, 8.29. 
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Steo 7 Methyl T^ercapto^methyW-^^ . m ^ n R ahoV8 

Allowing tiie procedure described in Example 1. Step 2, but substituting the esteem Step 6 above 

£ro^ « ai,ica « d ^ obtalned the th,e compound ' d,raclly ' m * P * 

133—134°. 

Analysis, calculated: C, 62.72; H, 5JJ2; S, 10.47 

Observed: C, 62.74; H, 5.68; S, 10.38. 

Example 12 

Preparation of 3^(3-MethoxyM f 3^ioxopropyl)amlno)prwny<mercaptan 
A mixture of £minothlo phenol (5.0 g) and diethyl malonate (6.41 g) was ^^^\P^1 
atmolpherefor 2 hours at from 165° to 170°C The mixture was chromatographed on silica gel to obtain the 
title compound, m.p. 52° — 54°. 

Analysis, calculated: C, 55.21; H, 5.47; N, 5.85; S, 13.39. 
Observed: C, 54.64; H,5.41; N, 5.80; S, 13.02. 

Examples 13—125 describe the preparation of the novel compounds of the instant Invention. 

Example 13 

Preparation of D,L-Erythro-6.(2<arboxyethy1^ acid bis-<d.cyclonexyl- 

ammonium) salt 

Steo 1. (E)- and (Z)-6-PhenYl-5-hexenoic acid methyl esters 

4-(^ bromide (41.8 g) was added in portions to a suspension of 

ootasViu^ tSxide (26.4 g) In anhydrous tetrahydrofuran CTHR (500 ml) at 0° under N, atmosphere. The 
Eta stirred 45 minutes at 0° and the benzaldehyde (10 g) was addec tdropwise ^over 30 ^xesen6 
S^mbcture was stirred an additional 45 minutes, then diluted with water (500 ml) and washed witrH CHCI, 
(^rXrhe CHCI, extract was washed with water and the combined aqueous phases were acidified with 
12N HQ and then extracted with ethyl acetate (3 x 400 ml), the extracts were washed with wat »i jj ind dned 
(NaeSOJ and reduced to dryness. The residue was purified by chromatography on silica gel to yield (E) and 
^henyl-S-hexenolc acid as. a mixture which was ~^ fi ed ^ 

azomethane to yield the title mixture of compounds as an oil. NMR (60 MHz) (CDCI,): 1.7—2.6 (H, m). 3.60, 
3.63 (3H, 2S), 5-4—6.6 (2H, m), 7.30 (5H, broad s). 

Steo 2. DX-E- and Z-5,6-Epoxy?6-phenYlhexanolc acid methyl esters 
35 TTie mixture of esters from Step 1 {5.20 g) was dissolved in CH 2 C1, (250 ml) and cooled to ^ solution 

of 85% nvchloroperbenzolc acid (7.76 g) in CH,CI, (150 ml) was added and the mixture was stirred 22 hours 

at ambient temperature. 10 percent aqueous Na,S0 4 (50 ml) was added, and then the mixture was 

extracted with 5% Na,CO, (200 ml) water (200 ml), dried over Na 2 S0 4 and reduced to dryness. The resulting 

oil was purified by chromatography on silica gel to provide: 
40 D,L-<Z)-5,6^poxY-6-phenYlhexanoic acid methyl ester as an oil, NMR (60 MHz) (CDCI,). 1.3—2.5 (6H, 

m), 3.16 (1H, m), 3.60 (3H, s), 4.05 (1H, d, J-4Hz), 7.26 (5H, s); and 

D,UE)-6,6-epoxY^phenylhexanoic acid methyl ester as an oil, NMR (60 MHz) (CDCI,): 1.70 <4H, m), 

2.30 (2H, m), 2.85 (1H, m), 3.60 (1H, d, J — 2Hz), 3.66 (3H, s), 7.30 (5H, s). 

45 StaaZ DX^rythro^psilon^2KarboxyethYlmioWelta4iydroxYpheny1hexanoic acid dimethyl ester 

D,L-(E)-6,6-epoxY-6-phenyihexanoic acid methyl ester from Step 2 (700 mg) in anhydrous MeOH 1.85 
ml) and triethyiamine (1.93 ml) was treated under N, atmosphere with methyl 3-mercapto propionate (1.15 
ml) at ambient temperature for 5 days. The mixture was reduced to dryness and purified on silica gel to 
provfdeTe titie impound as an oil: NMR (60 MHz) (CDCI,): 1.7 (4H, m), 2JZ-2.8 (6H, m), 3.68 (6H, s). 3.90 

so (2H, m), 734 (5H, s). 

Step 4. D,L-Erythro^psilon^2^rboxy^ acid bis-tdicydohexyl- 

OTr ^diestB i r t from Step 3 (846 mg) In THF (30 ml) was stirred with 0.2N LiOH (31.1 ml) for 2 hours at 
55 ambient temperature. The mixture was diluted with water (30 ml), acidified with 12N HCI, and extracted 

with ethyl acetate (2 x 75 ml). The extracts were washed with brine, dried (Na a S0 4 ) and reduced to dryness. 

The residue was dissolved in CH,CI 2 (20 ml) and treated with dicycJohexylamine (0.96 ml). The mixture was 

reduced to dryness and the residue was recrystalllzed from methanol-ethyl acetate to provide the title 

compound, m.p. 123 — 125°. 
6o Analysis, calculated: C, 67.39; H, 10.16; N, 4.05; S,4.61. 
Observed: C, 67.64; H, 9.84; N, 4.05; S. 4,43. 

Example 14 

Stea l. 5S,6R and 5R,6S-64iydroxy-6^N-tn^uoroacety1glutathionyl)hexanoic acid trimethyl ester 
en Following the procedure of Example 13, Step 3 t but substituting an equivalent N-tnfluoroacetyl- 
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glutathione dimethyl ester for methyl 2-mercaptoacetate, was obtained the title compound. 
Analysis, calculated: 0, 49-76; H, 5.57; N, 6.45; S, 4.92. 
Observed: C, 49.66; H, 5.53; N. £49; S, 5.08. 

6 StepZ The product from Step 1 (500 mg) was treated in a methanol (5 ml) with 0 -204N ^1??^ ^ .^frrTtl! 
with stirring at ambient temperature overnight The mixture was reduced to drynessunder high vacuum to 
provide the title compound, as a tri hydrate containing one equivalent of sodium trifluoroacetate. 
Analysis, caJculated: 0. 37.45; H, 4.46; N, 6.46; S,*17. 
Observed: C, 37.40; H, 4.50; N, 532; S, 4.33. 

10 

Example 15 

Preparation of Methyl epsilorMbutyrthioM4-nonylbenzene)hexanoate 
Steo 1. Methyl epsilon-oxo-<4-n-nonylphenyl)hexanoate 

To methyl (5-chloroformyl)pentanoate (5.02 ml) was added to a stirred suspension of anhydrous 
is aluminum chloride (9.26 g) in anhydrous l^dichloroethane and the mixture stirred under N 2 atmosphere 
at ambient temperature for 6 minutes. 1-Phenylnonane (6.9 ml) was added and after 5 minutes the mixture 
was poured into water. The mixture was extracted with CH,CI 8 (3 x 100 ml) and the combined organic 
phases were washed with brine, dried (Na*S0 4 ) and reduced to dryness to provide the title compound, m.p. 
36-39°. 

20 

Step Z Methyl epsilon-hydroxy-<4-n-nonylphenyl)hexanoate 

The ketone from Step 1 (9.19 g) was stirred In methanol (70 ml) and sodium borohydnde (1.36 g) was 
added in portions. The mixture was poured into saturated NH 4 CI solution, and extracted with CH,Cl, (3 x 
"100 mi). The organic phases were washed with water, dried {Na*SOJ and reduced to dryness to provide the 
25 tide compound as an oil. 

Analysis, calculated: 0,75.81; H, 10.41. 

NMR (90 MHz) (CDCI,) 0.85 (3H, t), 1.1—1-9 (20H, m), 2.26 (2H, t), 2.60 (3H, t and s, IH exchanged by 
D a O), 3.60 (3H, S), 4.57 (1H, t), 7.15 <4H, q). 

*o step 3. Methyl epsIlon-butylthio-4-nonylbenzenehexanoate 

The alcohol from Step 2 (2.0 g) was dissolved In anhydrous 1,2-dichIoroethane (20 ml); zinc Iodide (367 
mg) and n-butylmercaptan (1.23 ml) was added and the mixture was stirred 19 hours at ambient 
temperature. The mixture was reduced to dryness and the residue was chromatographed on silica gel to 
provide the title compound as an oil. 
35 Analysis, calculated: 0,7*23; H, 10.54; S,7.62 

Observed: 0,7X86; H, 10.75; S, 730. 

Example 16 

Preparation of Sodium epsilon-(phenylthIoH-nonyI-benzenehexanoate 
*o Step 1. Methyl epsilon-(phenylthioh4-nonYi-benzenehexanoate 

Following the procedure described in Example 15, but substituting an equivalent amount of phenyl- 
thfotrimethytsilane for n-butylmercaptan In Step 3, was obtained the title compound as an oil. 
Analysis, calculated: 0,76-31; H,9.15; S, 738. 
Observed: 0,7636; H,930; S,739. 

45 

Step 2. Sodium epsilorHphenytthIo}-4-nonylbenzertehexanoate 

The ester from Step 1 (1.0 g) was dissolved In THF (10 ml), 2N LiOH (13.6 mi) was added and the 
mixture was stirred at ambient temperature for 18 hours. The mixture was diluted with water (30 ml) 
acidified with 6N HCI, and extracted with CH,Cl a (3 x 60 ml). The organic phases were washed with brine 

50 and reduced to dryness. A portion of the residue (640 mg) in methanol (10 ml) was treated with 03N NaOH 
(93 ml) for 30 minutes. The methanol was removed by evaporation and the aqueous mixture was applied 
to a column of Amberilte XAD — 8. The column was washed with water until the effluent was neutral, then 
with methanol. The methanol washes were reduced to dryness to provide the title compound, as a foam. 
Analysis, calculated: 0,72.28; H,831; S,7.15. 

& Observed: 0,71.80; H, 8.64; S, 6.84. 

Example 17 

Preparation of Methyl epsilon-((2-carboxyethyi)thio)-4-nonylbenzenehexanoate 
Following the procedure described In example 15 but substituting an equivalent amount of 3- 
60 mercaptoproplonlc add for n-butylmercaptan In Step 3 was obtained the title compound, as an oil. 
Analysis, calculated: 0,68.76; H, 933; S, 734. 
Observed: 0,68.44; H, 9.83; S, 730. 
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Example 18 

Preparation of Methyl epsilon^(3-<nethoxy-3Hwopropyl)thio)^nonYlben2enehexanoate 
Following the procedure described in Example 15 but substituting an equivalent amount of methyl 3- 
mercaptopropionate for n-butylmercaptan in Step 3 was obtained the title compound as an oil. 
Analysis, calculated: C, 69.29; H, 9.39; S, 7.12. 
Observed: C, 69-53; H, 10.07; S, 638. 

Example 19 

Preparation of EpsHon^(2<arboxyethyf)thio)-4^onyibenrenehexanoic add 
The ester from Example 17 (1.03 g) was dissolved in THF (15 ml) and 0.2N UOH (25.2 ml) and stirred 18 
hours at ambient temperature. The mixture was diluted with water (20 ml), acidified with 6N HCI and 
extracted with CH 2 Oa (3x50 ml). The combined organic phases were washed with brine, dned (Na 2 S0 4 ) 
and reduced to dryness to provide the title compound, m.p. 61—62*. 
Analysis, calculated: C, 68.20; H, 9.06; S, 7.59. 
Observed: C, 6831; H, 9.39; S, 7.21. 

Example 20 

Preparation of Epsilon-({3-methoxy«^-oxopropyl)thioM-nonylbenzenehexanoic acid 
Step 7. Epsilon-hydroxy^4Hvnoi^benzene)hexanoic acid 

The ester from Example 15, Step 2, (2.0 g) was dissolved in THF (80 ml) and 0.2N UOH {35 ml) and 
stirred 18 hours at ambient temperature. The mixture was diluted with water (200 ml), acidified and 
extracted with CH*a 2 (3 x 160 ml). The combined organic extracts were washed with brine, dried (Na,S0 4 ) 
and reduced to dryness to provide the title compound as an oil. NMR (CDCI 3 ): 0.87 (3H, m), 1.2—1.9 (20H, 
m), 2.27 (2H, t), 2.58 (2H, t), 4.68 (1H, t), &95 (2H, broad s, exchanged by 0*0), 7.18 (4H, m). 

Step 2. Epsilon-<3-methoxy-3-oxo-propyl)thioM-n-nonyl-benrene phenyl hexanoic acid 

Following the procedure described in Example 15 but substituting an equivalent amount of the acid 
from Step 1 above for methyl epsilon-riydroxy-4-n-nonylbenzenehexanoate and substituting an equivalent 
amount of methyl 3-mercaptoproplonate for n-butylmercaptan in Step 3, was obtained the title compound, 
as an oil. 

Analysis, calculated: C, 68.26; H, 9>23; S, 7.34. 
Observed: C, 68.68; H, 9.51; S,7.12. 

Example 21 

Preparation of Methyl 7-((6-Methoxy-6-oxo-1 -{4-nonytphenyi)hexyl)thio)-4-oxo-8-propyl-4H-1 -beruopyran- 

2-carboxytate 

Following the procedure described In Example 15 but substituting an equivalent amount of methyl 7- 
mercaptc-8-propyl-2-oxo-4H-1-benzopyran-^-carboxylate for n-butylmercaptan in Step 3, was obtained the 
title compound, as an oil. 

Analysis, calculated: C, 71.02; H, 7.95; S, 5^7. 

Observed: Q 7038; H, 8.37; S, 437. 

Example 22 

Preparation of 7-{5-Carfooxy-1-(4^orrylphenyi)penty^ add 

disodium salt monohydrate 
Following the procedure described In Example 16, Step 2, but substituting an equivalent amount of the 
diester from Example 21 In place of methyl epsilorHphenyrthloJ-4-nonylbenzenehexanoate, and using 
twice the equivalent amount of 0.2 N UOH, was obtained the title compound as an amorphous solid, m.p. 
300°. 

Analysis, calculated: C, 65.53; H, 630; S. 4.99. 
Observed: 0,63.81; H,7.15; S, 4.57. 

Example 23 

Preparation of Methyl 7-«6-methoxy-6-oxo-1-(4-nony1 phenyl )hexyl)thlo-4~oxo-4H-1 -benxopyran-2- 

carboxylate 

Following the procedure described In Example 15 but substituting an equivalent amount of methyl 7- 
mercapto-4-oxo-4H-1-benzopyran-2-carboxylate for 2-butyl mercaptan, was obtained the title compound 
as an oil. 

Analysis, calculated: 0,69.94; H, 4.69; S, 6.59. 
Observed: C, 69.87; H, 7.48; S, 6.76. 

Example 24 

Preparation of 7-(5K»rboxy-H4~nonylphenvl)pentylM acte 

disodium salt hemihydrate 
The diester from Example 23, (1.9 g) was stirred in THF (41 ml) and 0.2N NaOH (41 ml) at ambient 
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temperature for 1 8 hours. The mixture was concentrated in vacuo to remove the THF and applied to column 
of Amberlrte XAD— 8 resin and the column was washed with water until the effluent was neutral. E luting 
with ethanol gave after concentration to dryness of the effluent, the title compound, m,p. 318° (decomp.). 

Analysis, calculated: C, 62^3; H, 6.30; S, 5.41. 

Observed: C, 62.95; H, 6.29; S, 5.07. 

Example 25 

Preparation of Methyl 7-{5^rtx^-1-{4Hicrrytpheny1p^ 

carboxylase 

Following the procedure described in Example 20, but substituting an equivalent amount of methyl 4- 
oxo-7-mercapto-8w>-propyl^H-1^en2opyran-2^rboxyiate for methyl 2-mercaptoacetate in Step 2, was 
obtained the title compound, as a foam. 

Analysis, calculated: C, 70.67; H, 7.80; S, 5.39. 

Observed: C, 71.04; H, 7.58; S, 5.12. 

Example 26 

Preparation of Epsilon (S) and epsilon (R>-epsilon-<L-cysteinylM4-n-nonyl phenyl )hexanoic acid 
Step 1. Epsilon (S) and epsilon (RHpsilon^N-trifluoroacetylcysteinyl)-6-{4-n^nylpheny1)hexanoic acid 
dimethyl ester 

Following the procedure described in Example 15, but substituting an equivalent amount of N- 
trifluoro acetylcysteine methyl ester for n-butyl mercaptan in Step 3 was obtained the title compounds 
which were separated by chromatography on silica gel eiuting with ethyl acetate: hexane (1 :2) to yield the 
less polar isomer (isomer 1) as an oil. 

Analysis, calculated: C, 59.87; H, 7.54; S, 5.71. 

Observed: C, 59.91; H, 7.58; S, 5.63. 

And the more polar isomer (isomer 2) as an oil. 

Analysis, calculated: C, 59.87; H, 7.54; S, 5.71. 

Observed: C, 60.11; H,7.61; S, 6.68. 

Step Z S (6-Methoxy-1-(4-nonyiphenyi)-6-oxohexyf >-L-cysteine disodium salt hemihydrate (diastereo- 
isomer I) 

Following the procedure described In Example 24, but substituting an equivalent amount of the isomer 
1 from Step 2 above for methyl 7^(6-methoxy-^K)xo-1^4^ony1phenyl)hexylHhio-4^xo-4H-1-benzopyran- 
2-carboxylate, and using four equivalents of 0.2N NaOH in place of the described amount of NaOH, was 
obtained the title compound as an amorphous so fid. 

Analysis, calculated: C, 68.75; H, 7.60; S, 6.53. 

Observed: C, 58.69; H, 7.92; S, 6.23. 

Step 3. S (6-Methoxy-H4-nonylphenyl>-6-oxohexyi>-L-cysteine disodium salt hemihydrate (diastereo- 
isomer II) 

Isomer 2 from Step 1 treated as in Step'2 above provided the title compound as an amorphous solid. 
Analysis, calculated: C, 59.84; H, 7.74; S, 6.66. 
Observed: C, 59.78; H, 737; S, 635. 

Example 27 

Preparation of Epsilon S and epsilon R-epsilon-L<ysteiny1grycyM4-n-nonylphenyi)hexanoic acid disodium 

salt 

Step 1. Epsilon S and epsilon R^psilon4si-trifluoroacetyt-L-cysteinyiglycy1)-(4-nonylphenyl)hexanoic add 
dimethyl ester 

Following the procedure described in Example 15 but substituting an equivalent amount of N-trifluoro- 
acetylcysteinylglycJne methyl ester for n-butyl mercaptan was obtained the title mixture of diastereomers 
as an oil. 

Analysis, calculated: C, 58.23; H, 7.33; S, 5.18. 
Observed: C, 57.91; H,7.51; S, 5.02. 

Step 2. Epsilon S and epsiton R-epsllon-cysteinylglycyi-(4-n-nony1phenyl)hexanoic acid disodium salt 
sesterhydrate 

Following the procedure described In Example 26, but substituting an equivalent amount of the dlester 
from Step 1 above for epsIlon-(N-trifluoroacetylcysteinylH4-n-nonylphenyl)hexanoic add dimethyl ester 
was obtained the title mixture of diastereomers as an amorphous solid. 

Analysis, calculated: C, 53.50; H, 7.77; S, 5.49. 

Observed: C, 53.49; H, 7.35; S, 4.89. 
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Example 28 

Preparation of D f M(3^n^*no*oxopropyl)thioM4-n-nony1)phenyl)hexanoic acid sodium salt 
Following the procedure described in Example 16 but substituting an equivalent amount of 3- 
mercaptopropionamide for phenylthiotrimethybllane in Step 1 was obtained, sequentially methyl epsUon- 
({3-amino-3^xopropy1)thio-4<ionylben2enehexanoatB, m.p. 23° . 
Analysis, calculated: C, 68.92; H r 9.49; N, 3.22; S, 736. 
Observed: C, 68.61; H, 9.53; N, Z92; S, 7.30. 

and the title compound; m.p. 131—133°. 

Analysis, calculated: C, 6438; H, 8.63; N, 3.16; S, 7.23. 
Observed: C, 65.27; H, 8.88; N,2.81; S, 6.75. 



Example 29 

Preparation of Methyl 4-nonyl^psilon-{(2-<(trifluoroacetyl)amino)ethylHhio)benzenehexanoate 
Following the procedure described In Example 15 but substituting an equivalent amount of N-(2- 
16 mercaptoethyl)trifluoroacetamide for n-butyimercaptan was obtained the title compound as an oil. 
Analysis, calculated: C, 62.00; H,8.01; N, 2.78; S. 6.37. 
Observed: C, 6Z03; H, 8.14; N, 2.96; S, 6.28. 

Example 30 

Preparation of EpsilorH(4-acetyl^ydroxyphenyl)mio>-4-nonylbenzenehexanoic acid sodium salt 
Following the procedure described in Example 16 but substituting an equivalent amount of 3-hydroxy- 
4-acetylphenytmercaptan for phenylthiotrimethylsilane was obtained the title compound as a foam. 
Analysis, calculated: C, 68.74; H, 7.76; S, 6.32. 
Observed: C, 68.58; H, 7.89; S, 5.59. 
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Example 31 

Preparation of Methyl epsflon-«3-carboxyphenyl)thio>-4-nonylben2enehexanoate 
Following the procedure described In Example 15 but substituting an equivalent ■mountoff 3- 
mercaptobenzoic acid in place of n-butyimercaptan was obtained the title compound. NMR (CDCI,): 
0.8-2.5 (27H, m); 3.5 <3H, a); 4.1 {1H, t); 6.9—7.8 (8H, m). Mass spectrum: m/e 470 (M+). 

Example 32 

Preparation of Epsllon-<(3-carboxyphenyl)thio)-4-nonylbenzenehexanoic acid 
Following the procedure described In Example 19 but substituting an equivalent amount of the ester 
35 from Example 31, for methyl epsilon-((2-carboxyethylthio>-4-nonyiben2enehexanoate obtained the title 
compound as an oil. NMR (CO CI,): 0.8— Z5 (27H, m); 4.1 (1H, t); 6.9—7.8 <8H, m). 

Example 33 

Preparation of 0,L-Epsilon-{(4-carboxyphenyl)thioH-nonylben2enehexanoic acid 
aq Following the procedure described in Example 15 but substituting an equivalent amount of 4- 
mercapto benzoic acid for n-butyimercaptan was obtained D,L-epsil on-((4-carboxy phenyl )thio)-<4-n-n onyl- 
phenyi)hexanolc acid dimethyl ester. This diester was treated as described in Example 19, substituting an 
equivalent amount for epsIlon-<<2-«rboxyethyl)thioM-nonylberi2enehexanoate, and utilizing double the 
equivalent amount of 0.2N UOH, was obtained the title compound, m.p. 145*. 
45 Analysis, calculated: C, 71.45; H, 8.14; S, 6.81. 
Observed: C, 71.08; H, 8.02; S, &93. 

Example 34 

Preparation of D,L-7-<5H^rboxy-1-{4^onylphenyl)pentylo>cy)^oxo^-1-benzo-pyran)-2-carboxYlic acid 

so disodiumsalt t 

Step /. D,L-methyl 7-(6-methoxY-4-oxo-1-(4-nonylphenyi)hexyloxy)-4-oxo-4H-1-beruo-pyran)-2- 

carboxytate 

A mixture of methyl epsilon-hydroxy-(4-n-nonYlphenyl>-hexanoate (2.0 g), 7-hydroxy-4-oxo-4H-1- 
benzopyran-2-carboxylIc acid (135 g) and diethylazodicarboxylate (2-0 g) In anhydrous THF (70 ml) was 
65 cooled to 0°and triphenylphosphine (3.0 g) was added. The mbcture was stirred 30 minutes at 0°, 1 hour at 
ambient temperature, concentrated to an oil and purified by chromatography on silica gel to provide the 
title compound as an oil. 

Analysis, calculated: C, 72.32; H, 735. 

Observed: C,7235; H,7.84. 

GO 

Step Z D,L-7^5^rt»xy-1-nony1pheny1)pentylox add disodium 

salt 

The diester from above (1 g) was dissolved In 18 ml THF and 18 ml 0.2N NaOH and stirred 48 hours 
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under N 2 atmosphere. The mixture was reduced to dryness to provide the title compound, rrup. 225* 
(decomp.). 

Analysis, calculated: C, 63.69; H, 6.55. 
Observed: C, 63.80; H, 6.57. 

Example 35 
Preparation of D,L-MethylepsilorM2/Winiu^ 
A mixture of methyl epsIlon4Tydroxy-4-n-nonylbenzene hexanoate (3.5 g), and 
benzene (2.8 g) and triethylamlne (1.65 ml) was stirred together in dichloromethane (200 ml) for 48 hours at 
ambient temperature. The mixture was reduced to dryness and purified by chromatography on silica gel to 
provide the title compound as an oil. 

Analysis, calculated: C, 63.14; H, 7.00; N, 5.26; F, 3.57. 
Observed: C, 62.96; H,7.11; N, 4.97; F , 3.89. 

Example 36 

Preparation of D,L-EpsilorM5^(2^rboxyethyl)amino>-2^ 

A mixture of the ester from Example 35 (1 .51 g) and Alanine (0.54 g) and 2N NaOH (10 ml) in THF (60 
ml) was stirred 2 days at ambient temperature. The mixture was acidified with 6N HQ, diluted with brine 
(100 ml) and extracted with chloroform (3 X 52 m). The organic layers were dried (Na^SOJ, reduced to 
dryness and chromatographed on silica gel to provide the title compound, as an oil. 
Analysis, calculated: C, 61.31 ; H, 7.03; N, 7.16. 
Observed: 0,61.53; H, 7.00; N,7.81. 

Example 37 

25 Preparation of D,L-Epsilon-(5-mercapto-2AdinitrophenoxY)-4.nonylbenzenehexanolc acid monohydrate 
Step 7. D,L-Methyl epsilon^5^(3^xo^arrunopropyl}thio)-2,^ 
hexanoate 

A mixture of the ester from Example 35 (1 g) and 3-mercaptoproplonamlde (0.25 g) and triethylamlne 
(2.8 mi) In methanol (10 ml) was stirred at ambient temperature for 18 hours under N* atmosphere. The 
30 mixture was diluted with chloroform, washed with brine and reduced to dryness. The resulting oil was 
purified by chromatography on silica gel to provide the title compound: NMR (CDCJ 3 ): 3.66 (3H, s), 5.48 (1H, 
m), 5.95 (2H, broad), 6.90 (1H, s), 7.30 (4H, m), 8*2 (1H, s). 

Step Z D,L^psilon^5^ercapto-2,4^inrtro^henoxy)^nonylbenzenehexanoic acid monohydrate 
35 The ester from Step 1 above (0.903 g) was stirred in THF (20 ml) and 1 N NaOH (4A ml) for 24 hours. The 
mixture was diluted with water, washed with ether-hexane, acidified with 6N Ha, and extracted with 
chloroform. The CHCI, extracts were dried (Na*S0 4 ) and reduced to dryness to yield an oil which was 
purified by chromatography on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 58.89; H, 6.95; N, 5.09; S, 6.82. 
40 Observed; C 58^0; H,&63; N, 5.40; S, 636. 

Example 38 

Preparation of 0,L^psIlon-hydroxy^5^ecyrthlophene-2Hiexanoic add 
Step h 2-n-Decyithiophene 

46 Thiophene (42 g) was added dropwlse to a stirred solution of n-butyilithium (0.495 mol) in hexane (330 
ml) at -20° under N 2 atmosphere. The mixture was stirred 4 hours at -20° then 1-bromo-n-decane (110.6 g) 
In THF (50 ml) was added dropwise maintaining the temperature at -20°. The mixture was stirred 1 hour at 
-20* and 18 hours at ambient temperature then poured onto ice and extracted with ether. The ether 
extracts were washed with water, dried (NaaSOJ and reduced to an oil which was distilled to provide the 

50 title compound, b.p. 154° (16 mm). 

Step 2. D,L-M ethyl epsiion-oxo-(5-decytthiophene^2)-hexanoate 

2-n-Decyithiophene (2 g) and methyl 5-(chloroformy1)penanoate (1.58 g) in benzene (15 ml) was cooled 
to 0° under N a atmosphere and stannous chloride (SnCIJ (2.29 g) was added dropwise to the stirred 
65 mixture. After 30 minutes the mixture was poured onto ice-brine mixture and extracted with ether. The 
organic extracts were washed with brine, dried (Na a SO J and reduced to dryness. The residue recrysta Hired 
from methanol gave the title compound, m.p. 43 44° , 

Step 3. 0,L-EpsHon-oxo-(6-decylthIophene-2)-hexanoic acid 
60 The ester from Step 2 was hydrolyzed following the procedure described in Example 19 (substituting 
for an equivalent amount of methyl epsilorH(2-carboxyethylthio)-(4-n-nonyi benzene) hexanoate) to provide 
the title compound, rrup. 67—68°. 

Analysis, calculated: C, 68.14; H, 9.15; S, 9.09. 

Observed: C, 68.45; H, 9.27; S,9.1& 
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Step 4. D^^ethyl-epsllon-hydroxy-<5-decylthioph9ne-2Miexanoate 

To the ester from Step 2 (3.3 g) In THF {300 ml) and methanol (150 ml) was added 0.4M CeC! 3 in 
methanol (25 ml) and then portionwise sodium borohydride (8 g). After 10 minutes water (500 ml) was 
added and the mixture was extracted with ether. The ether extracts were washed with brine, dried (Na,SOJ 
and reduced to dryness. Chromatography on silica gel provided the title compound as an oil. 

Analysis, calculated: C, 68.44; H, 9.84; S, 8.69. 

Observed: C, 68.67; H, 9.75; S, 833. 

Step & D r L-Epsilon-hydroxy-(5-decylthiophene-2)-hexanoic acid 

Following the procedure described in Example 19, substituting the ester from Step 4 above for methyl 
epsilon-(2^i^oxyethytthloH4^-norrylbenzene)hexanoate, was obtained the title compound as an oil. 

Analysis, calculated: C f 67.75; H,9.67; S, 9.04. 

Observed: C, 66.46; H, 10.06; S, &87. 

Example 39 

Preparation of D,L-Methyl epsilon-(butyithio>-5-decyl-2-thiophenehexanoate 
Following the procedure described in Example 15, Step 3 but substituting an W/^* a ^ 

methyl epsnon-hYdroxy.5<Jecy1.2-thiophenehexanoate for methyl eps.lon^ydroxy-<4-n-nonylphenyl>- 

hexanoate, was obtained the title compound as an oil. 
Analysis, calculated: C, 69.31; H, 10.05; S, 12.65. 
Observed: C, 68.75; H, 10.22; S, 1335. 

Example 40 

Preparation of D,L-EpsIlon-(butyrthio)-5K4ecyl-2-thiophenehexanolc acid 
Following the procedure described in Example 19, but substituting an equivalent amount of the ester 

from Example 39 for methyl epsilon-(2-carboxyethYlthio>-(4-n-nonylphenyl)hexanoate, was obtained the 

title compound as an oil. 

Analysis, calculated: C, 67.19; H, 10.36; S, 14.55. 
Observed: C, 67.55; H, 9.92; S, 15.03. 

Example 41 

Preparation of D,L-Methy1 epsilorHphenylthlo)-6-decyl-2-thiophenehexanoate 
Following the procedure described in Example 39 but substituting an equivalent amount of thiophenol 
for n-butylmercaptan was obtained the title compound, as an oil. 
Analysis, calculated: a 70.38; H, 8.75; S, 13.92. 
Observed: C, 70.49; H, 9.30; S, 13.59. 

Example 42 

Preparation of D,L-Epsilon-(phenyrthIo)-5-decyl-2-thiophenehexanoic add 
Following the procedure described in Example 19 but substituting an equivalent amount of the ester 

from Example 41 for methyl epsil on-(2-carboxyethyl)thl<H4-n-nonyl phenyl )hexanoate, was obtained the 

title compound as an oil. 

Analysis, calculated: C, 69.90: H, 8.57; S, 14.36. 
Observed: C, 69.65; H, 8.77; S, 13.72. 

Example 43 

Preparation of D,L-Methy1 epsilon-((2-aminophenyl)thio)-5-decy1-2-thiophenehexanoate 
Following the procedure described in Example 39, but substituting an equivalent amount of 2-amino- 
phenytmercaptan for n-butylmercaptan was obtained the title compound as an oil. 
Analysis, calculated: C, 68.16; H, 8.69. 
Observed: C, 68.60; H, 9.22. 

Example 44 

Preparation of Epsllorv^(2-aminophenyl)thio)-5-decy|.2-thiophenecarboxylic acid monohydrate 
Following the procedure in Example 19 but substituting an equivalent amount of the ester from 

Example 42 for methyl epsIlorH2-carboxyethylthioH4-n-nonylphenyl)hexanoate, was obtained the title 

compound as an oil. 

Analysis, calculated: C, 65.09; H, 8.61; S, . . 
Observed: C, 65.68; H, 8.57; S, 12.41. 

Example 45 

Preparation of D,L-epsilorH(4-carboxyphenyl)thio)-5-decyl-2'thiophenehexanolc acid 
Following the procedure described In Example 33 but substituting an equivalent amount of methyl 
epsilon hydroxy-6-n-decyl-2-thlophenehexanoate for methyl epsilon-hydroxy-(4-n-nonylphenyl)hexanoate 
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was obtained methyl epsllon-«4-memoxy<»rbony I) phenyl^ as an oil. 

Analysis, calculated: C, 67.14; H, 8.16; S, 12J36. 

Observed: C, 67.03; H,8.41; S, 12.10. 

and subsequently, the title compound, m.p. 108 — 109°. 

Analysis, calculated: C, 66.08; H,7.81; S, 13.06. * 

Observed: C, 6ai4; H, 7.94; S, 12.23. 

Example 46 

Preparation of D f L-Methyl-7-{((6-methoxy-6oxo-1 (6Hlecyl-2-thienyl))hexy1)thio)*propyM-oxo-4H.1. 

benzopyran-2-carboxylate 
Following the procedure described in Example 23 but substituting an equivalent amount of methyl 
epsllon hydroxy^n^ecyl-2-thiophenehexanoate for methyl epsllon-hydroxy^^^onylphen^)he« 
was obtained the title compound, as an oil. NMR (CDCIJ: 0.S-2J3 (3H, m), 2.74 (2H, t), 3.03 (2H, t), 3.65 (3H, 
s), 4.0 <3H, s), 4.5 (1H, t), 6.55 (2H, m), 7.05 <1H, s), 7.35 <1H, d), 7.90 {1H, d). 

Example 47 

Preparation of D,L-7-(((5-carboxy-1 (5^ecyl-2-thienyl)pentyl)thlo-8-propyl-4-oxo-4H-1-ben2opyran.2- 

carboxyiic acid 

Following the procedure described in Example 19, but substituting an equivalent amount of the diester 
from Example 46 for methyl epsnorH2-carboxyethylthioH4-nonyl phenyl )hexanoate and using double the 
equivalent amount of 0.2 N UOH, was obtained the title compound, as an oil. 

Example 48 

Preparation of 0^-Erythro-epsilorv{(2-carboxyethyl)thio )-delta-hydroxy-4-nonylben2enehexanoic acid 

Following the procedure described In Example 13, but substituting an equivalent amount of 4-n-nonyl- 
benzaldehyde for benzaidehyde in Step 1 gave sequentially. 

A A mixture of E and Z methyl (4-n-nonyl phenyl HJelta-hexenoate as an oil: NMR (CDCI,): 0.75—2.0 
(19H, m), 2.0—2.7 (6H f m), 3.60 (3H, s), 5.3—6-5 <2H, m), 7.13 (4H, m). 

and B. Methyl D^EWelta^epsilon^poxY-{4-n-nonylphenYi)hexanoate as an oil: NMR (CDCIJ: 
0.75—2.0 (21 H, m), 2.40 (2H. t), 2.56 <2H, t), 2^5 (1H, dt), 3.55 (1H, d, J-2Hz), 3.65 (3H. s), 7.15 (4H, m). 

and C Methyl D, MZ>-detta, epsilon-epoxy)4-n-nonylphenyl)hexanoate as an oil: NMR (COC1,): 
0.7—1.9 (21H, m), 2^8 (2H, t), 2.60 (2H, t), 3.15 (1H, m), 3.62 (3H, s), 4.00 (1H, d, J=4Hz), 7.17 (4H, m). 

and a Methyl D,L^rythro^psilon-((3^ethoxy^xo-propy1)tM 
hexanoate, as an oil: NMR (CDCI,): 0.7—1.9 (21H, m), 2.1—2.7 (9H, m), a65 (3H, s), 3.83 (3H, m), 7.16 (4H, q). 

and £ The tide compound was obtained by treating the diester D. {575 mg) in THF (15 ml) and 0.2N 
UOH (15.4 ml), stirred at ambient temperature for 1 — 5 hours. The mixture was diluted with water (30 ml) 
acidified with 12 N HCI and extracted with CH £ CI*. The organic extracts were washed with brine, dried 
(NajSOJ, and reduced to dryness to provide the title compound, m.p. 71—72°. 

Analysis, calculated: C f 65.72; H, 8.73; S,731. 

Observed: C, 65J37; H f 8.95; S,7.01. 

Example 49 

Preparation of D,L-Throo^psilon^(2K«rt»xyethyi)thto acid 

dlsodium salt 

Following the procedure described in Example 13. but substituting an equivalent amount of methyl 
D,LHZHjelta,epsilon-epoxy-6-(4-n-nonylphenyl)hexanoate for methyl D,L-(E)-5,6-epoxy-6-phenyl- 
hexanoate in Step 3, was obtained sequentially: methyl D,L-threo-<ielta-hydroxy-«psilorH(3-methoxy^ 
oxo-propyl)thioH4-n-nony I phenyl) hexanoate as an oil. 

Analysis, calculated: C, 66.91; H, 9.09; S, 6.87. 

Observed: C, 67.11; H, 9.86; S, 6.62. 

and the title compound: as an amorphous solid. 

Analysis, calculated: C, 59.73; H, 7.52; S, 6.64. 

Observed: C, 59.54; H, 8.05; S, 6.38. 

Also obtained was methyl D,L-threoKielta-((3-methoxy-3K)xopfx>pyi)thio)^psIlon-hydroxy-{4-nonyl- 
phenyOhexanoate: NMR (COOJ: 0.7—1.8 (21H, m), 2^0 (2H, m), 2.4— 2^ (7H, m), 3.35 (1H, m), 3.55 (3H, a), 
3.63 <3H, s), 4.46 <1H, d), 7.17 (4H, q): and D,L^reo-delta^(2-carboXyethyl)thIo>-epsilon-hydroxy-4-nonyi- 
benzene-heptanolc acid dlsodium salt hemlhydrate, as an amorphous solid. 

Analysis, calculated: C, 58.63; H, 8.00; S, 6.52. 

Observed: C, 58.47; H, 8.04; S, 5.84. 

Example 60 

Preparation of N-Gamma^^IutajriyhS-(D,L^rythi^ 

cysteinyi glycine trisodlum salt trihydrates 
Following the general procedure described in Example 14, but substituting an equivalent amount of 
methyl D,L-<E}-delta, epsilon-epoxy-<4-n-nony1 phenyl) hexanoate for methyl D,L-delta,epsilon-epoxy- 
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phenylhexanoate was obtained, after purification of the product from Step 2 on a column of Amberllte 
XAD 8, as described in Example 24, the title compound, as an amorphous solid. 

Analysis, calculated: C, 49.00; H, 6.89; N, 5.53; S, 4.22. 

Observed: C, 49.22; H, 7.04; N, SJ37; S, 4.17. 

Example 51 

Preparation of Methyl D>erythro^psilorv((2<LM(4<U-am 
rrHrthaxY-2^oethyt>amirK3>-3^xopro^ 
Methyl D,L-(E)-delta f epsilon-epoxy-(4-n-nony I phenylhexanoate (155 mg) and glutathione dimethyl 
ester (150 mg) in methanol (3 ml) and triethylamine (0.25 ml) were stirred under N a atmosphere for 114 
hours. The mixture was reduced to dryness and purrfled by chromatography on silica gel to provide the title 
compound, as an oil. NMR (CDCI,): 030 (3H, m), 1.0—2.0 (19H, m). 2.0—2.7 (10H, m), 2.80 <2H, m, 
exchanged by D 2 0), 3.50 <1H, m). 3.60 (3H, s), 3.72 (6H, s), 3.S-4.2 (4H, m), 4.68 <1H, m), 7.22 (4H, q). 
7.4—7.8 (2H, broad m). 

Example 52 

Preparation of D,L-Erythro^elu-hydroxy^psilonMmethy1thio)-4-nonyiben2enehexanoic acid 
Step 1. Methyl D,L^i^ro^elta-hydroxy^psilon.methylthio^4^^nYlphenyl)hexanoate 

To a solution of methyl D f L-(EWelta,epsilon-epoxy(4-n-nonylphenyl)hexanoate (390 mg) in 1,2- 
dichloroethane (3 ml) was added methylthiotrimethylsilane (135 mg) and anhydrous zinc Iodide (60 mg). 
The mixture was stirred 18 hours at ambient temperature, evaporated to dryness, dissolved in methanol (1 
ml) and acetic acid (0.1 ml) and left to stand 2 hours. The mixture was evaporated to dryness and the 
residue was chromatographed on silica gel to provide the title compound as an oil. NMR (CDCI,): 0.85 (3H, 
m)/ 1.0—1.8 (18H, m). 1-9 <3H, s), 2.0—2.6 (5H, m), 3.7 (5H, m and s), 7.1 (4H, m). 

Step 2 D,L-erythro-derta-hydroxy^psilorHmethylthlo)-4-nonylbenzenehexanoic acid 

Following the procedure described in Example 19, but substituting an equivalent amount of the ester 
from Step 1 above for methyl epsilorH(2-carboxyethyl)thio)(4-n-nonyiphenyl)hexanoate, was obtained the 
title compound, as an oil. NMR (CDCI,): 0.85 (3H, m), 1.0—1.8 (18H, m), 1.9 (3H, s), 2.0—2.6 (5H, m), 3.7 (2H, 
m), 7.1 (5H, m). 

Example 53 

Preparation of Methyl D,L-erythro-delta-hydroxy^ 

The ester from Example 61, Step 1, {100 mg) and m^loroperberuoic acid (43 mg) were stirred 
together in CH,CI, (2 ml) at <T for 30 minutes. The mixture was diluted with Cr^a, (20 ml), washed w^h 5% 
NaHCO,, brine, dried (NaS0 4 > and evaporated to dryness to provide the title compounds, m.p. 8l.&-e-r. 

Analysis, calculated: C, 67.26; H, 9.33; S,7.81. 

Observed: C, 67.30; H, 9.69; S, 7.62. 

Example 54 

Preparation of S-((D and L)^rythro-5^rb<>xY-2^ydro 

dlsodium salts 

Steo 1 A mixture of methyl D,L-(E)-delta,epsilon-epoxY-{4-n-nonylphenyl)hexanoate (550 mg), N- 
trWuoroacetyl^ysteinylglycine dimethyl ester (550 mg) and triethylamine (0.89 ml) In anhydrous methanol 
(5.5 ml) was stirred at ambient temperature under a nitrogen atmosphere 4 days. ™ e , mi ^ re 
evaporated to dryness and the residue was chromatographed on silica gel to provide the pure 
dlasteriomers (absolute stereochemistry unasslgned): 

delSs! epsilon R (or delta R, epsilon S)Kielta-hydroxyH,psilon.S-<N^^^^ 
n-nonylphenvUhexanoic acid dimethyl ester (less polar Isomer): NMR CDCI,): 0.85 (3H m) 19H, 
2.5-2.9 (4H, m), 3.62 (3H, s), 3.75 (3H, S), 4.00 (4H, m), 4.6 (1H, m), 7.20 (4H, m), 7.60 <1H, 

d> * and delta R, epsilon S (or delta S, epsilon N-delta^rydroxy^ 

6-<4-n-nonylphenyl)hexanolc acid dimethyl ester (more polar isomer): NMR (CDCI,): 0.87 (3H, m), ™—*-f 
K 2«9 (6H, m), 3.62 <3H, S), 3.76 (3H, S), 3.95 (4H, m). 4.45 (1H, m), 6.75 (1H, m), 7.20 (4H, m), 
7.52 (1H,d). 

Step 2 The less polar dlester from Step 1 above (338 mg) was stirred in methanol (2 ml) and 0.2N NaOH 
(9.4 ml) for 18 hours at ambient temperature. The mixture was concentrated in vacuole near dryness, 
diluted with water (5 ml) and applied to a column of Amberlite XAD-8. After standing 1 hour, the column 
was washed with water until the effluent was neutral pH, then with 95% ethanol. The ethanol I washings 
were reduced to dryness to provide isomer one of the title compounds, as an amorphous solid. 

Analysis, calculated: C, 56.30; H.7JZ7; S, 6.78. 

Observed: C. 56.38; H, 7.76; S, 5.70. 
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Step 3. Following the procedure described in Step 2 above, the more polar isomer from Step 1 was 
converted to isomer 2 of the title compounds, as an amorphous solid, obtained as mono-hydrate. 

Analysis, calculated: C, 54.52; H, 7.39; S, 5.60. 

Observed: C, 54.66; H, 7.60; S, 5.16. 

Example 55 

Preparation of D,L-Erythro-7H(5^rboxy-24iydrox^ 

benzopYran-2-carboxyiic acid di sodium sart di hydrate 
Following the procedure described in Example 54 (Steps 1 and 2) but substhuting an equ^ajent 
amount of methyl 7^ercapto^xo^prepyi^1-be^^ 

cysteinylglycine methyl ester in Step 1 was obtained the title compound, m.p. 215-230° (decomp). 
Analysis, calculated: C, 60.34; H, 6.85; S, 4.74. 
Observed; C, 60.55; H, 6.46; S, 5.36. 

Example 56 

Preparation of D,L^rymro-7-{<5H^boxy-2-*ydro 

2-caraboxyiic acid cfisodium salttrihydrafe 

Following the procedure described in Example 54 (Steps 1 and 2) but substituting an equivalent 
amount of methyl 7^ei^pto-4K«o^-1-beruopYrar>-2s»rboxylate for N-trifluoroacetylcysteinylgrycine 
methyl ester in Step 1, was obtained, sequentially; methyl aL-eryth^^te^ethoxy-e-ox^-hydroxy-l- 
(4-nonylphenyl)hexyl)thio-4^xo-4H-1-benzopyran.2-carboxylate, m.p. 91—93°. 

Analysis, calculated: C, 65.97; H,7.38; S, 5.33. 

Observed: C, 65.83; H,7.08; S, 4.78. 

and the title compound, m.p. 250° (decomp.). 

Analysis, calculated: C, 57.05; H, &48; S,4*91. 

Observed: C, 57.06; H, 6.60; S, 4.18. 

Example 57 

Preparation of D,L-TTirec-7-({5^rboxY-24iydro * 
benzopyran-2-carboxy1ic acid monoammonlum salt men oh yd rate 
Step /. Following the procedure described in Example 55, Step 1, but substituting an equivalent amount 
of D,MZ)-delta, epsflon-epoxy-{4-n-nonylphenyl)hexanoate for D,ME)-delta, epsilon-epoxy-(4-n-nonyf- 
phenyljhexanoate was obtained a product 1 g which was stirred in toluene (5 ml) and trifluoroacetic acid 
(0.3 ml) for 2 hours. The mixture was evaporated to dryness and chromatographed on silica gel to provide 
methyl D,L^/*o-7-((5^rboxy-2-hydroxy-M4*KiriYlph 
2-carboxylate, m.p. 73 — 75°. 

Analysis, calculated: C, 70.92; H, 7.48; S, 5.41. 

Observed: a 70.62; H, 7.60; S, 5.45. 

Step Z Following the procedure described in Example 54, Step 2. but substituting an equivalent amount 
of the lactone from Step 1 above, for (delta R, epsilon S) (or delta S, epsilon R)-delta-hydroxy-epsilon-S-(/V- 
trifluoracety!cysteirryigrycyl)^(4^^ acid dimethyl ester, was obtained a product 

which was further purified by chromatography on silica gel eluting with methanol:chioroform:12N 
ammonium hydroxide (4:8:1) to provide the title compound, m.p. 100—104°. 

Analysis, calculated: C, 64.63; H,7.81; N,2.22; S, 5.07. 

Observed: C, 64^7; H,7.74; N, 2.66; S, 4.72. 

Example 58 

Preparation of D,L-Erythro^rjsilon^<4^etyl^h 
hexanoic acid sodium salt 

Step ;. A mixture of the epoxide from Example 48, Step B, (1.44 g), 2-hydroxy-4-mercaptoacetophenone 
(0.556 g), triethylamlne (1.85 ml) and anhydrous methanol (11 ml) was stirred 18 hours under an IM, 
atmosphere at ambient temperature. The mixture was reduced to dryness and chromatographed on silica 
gel to provide methyl D,L^rythro-epsilon-({4-acetyl hydroxy phenyl)thlo)<lelta4n^roxY-(4.n-nonylphenyl)- 
hexanoate as an oil. 

Analysis, calculated: C, 70,00; H,&23; S, 6^3. 

Observed: C, 70.18; H.8.60; S, 6.01. 

Step Z The ester from Step 1 (1.07 g) was stirred in THF (28 ml) and 0.2N NaOH (26 ml) for 18 hours at 
ambient temperature, The mixture was concentrated to remove THF and applied to a column of Amberllte 
XAD — 8. After standing 1 hour, the column was washed with water until the effluent was neutral, then 
elutlon with 95% ethanol, and evaporation of the ethanol effluent gave the title compound, as a foam. 

Analysis, calculated: C, 68.64; H,7.52; S,6/I3. 

Observed: C, 66.65; H.7.81; S,6.02. 
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Example 59 

Preparation of Sodium (D,L)^psilorv-((4-a(^l*m/droxyphen^ 

hexanoate m on oh yd rate 

Step 7 A mixture of the epoxide from Example 48. Step B (032 g), 2-rr/droxy.3-propyi^ercaptoaceto- 
* ohenone (0.58 g). triethylamine {1.4 ml) and anhydrous methanol (10 ml) was stirred 18 hours at ambient 

temperature. The solvents were removed in vacuo and the residue was chromatographed on silica gel to 

provide D^rythro^psIloiH<4-ace^ 

nonylphenyOhexanoate as an oil. 

Analysis, calculated: a 71.18; H, 8.69; S, 5.76. 
jo Observed: C, 70.93; H f 8.70; S, 530. 

Step Z The ester from Step 1 (0.82 g), THF (16 ml) and 0.2N NaOH (16 ml) was stirred together at ambient 
temperature for 2 hours. The mixture was treated as described in Example 58. Step 2, to provide the title 
compound as a foam. 
, 5 Analysts, calculated: 0,65.95; H, 8.13; S, 5.50. 
Observed: C, 66.20; H, 8.20; S, 5.32. 

Example 60 

Preparation of D.L-Ervthro-sodium delta-hydroxy-epsilon-<(2-hydroxymethyl)-4-oxo^H-1-benzopYrarH7- 
2 yDthioK-honylbenzenehexanoatesesquihydrate 

Step /. A mixture of the epoxide from Example 48, Step B, {0.40 g), 2-hydroxYmethyl-4^xo-7-mercapto- 
4H-1-benzopvran (0.21 g), methanol (5 ml) and triethylamine (0.14 ml) was stirred together at ambient 
temperature for 3 days. The mixture was diluted with CH 2 CI* washed with water, 0.01 N HCI and brine, then 
dried (Na^OJ and evaporated to dryness. The residue was chromatographed on silica gel to provide D,L- 
26 erythro*nethyl<lelta4^ 
benzenehexanoate, as an oil. 

Analysis, calculated: C, 69^8; H, 7.63; S, 5.7a 
Observed: C, 69.45; H, 7.59; S, 5.72. 

30 Step Z A solution of the ester from Step 1 (0.696 g),THF {10 ml), and 0.2N NaOH (10 ml) was stirred for 5 
minutes at ambient temperature. The mixture was treated as described in Example 58, Step 2. The resulting 
product was further purified by chromatography on C— : 18 silica gel, elutlng with methanol-water, to 
provide the title compound, as a foam. 

Analysis, calculated: C, 63.13; H,7.18; S, 5.44. 
Observed: C, 62.92; H, 631; S, 5.38. 
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Example 61 

Preparation of D,L^ivmro^psilon^{4^cetyl-3^caifcoxym 

benzenehexanolcaciddisodlum salt 
40 Step 1. A mixture of the epoxide from Example 48, Step B (0345 g), 2-carbomethoxymethoxy-4- 
mercaptoacetophenone (0.787 g), triethylamine (1.5 ml) and anhydrous methanol (10 ml) was stirred under 
N a atmosphere at ambient temperature for 18 hours. The mixture was concentrated to an oil which was 
chromatographed on silica gel to provide methyl D r L-erythro-epsilon-((4-acetyl-3-(2-methoxY-2- 
oxoemoxy)pheny1)mioHjelte-hydroxy-4^nYlbenzenehexaTioate as an oil. 
4S Analysis, calculated: C, 67.54; H, 730; S, 5.46. 
Observed: C, 67.84; H, 8.18; S, 5.23. 

Step Z A mixture of the dlesterfrom Step 1 (1.23 g),THF (20 ml) and 0.2N NaOH (26.2 ml) and methanol (1 
ml) was stirred 1 hour at ambient temperature. The mixture was treated as described for Example 58, Step 
so 2, to provide the title compound, as a foam. 

Analysis, calculated: C, 61.77; H, 6.69; S, 532. 

Observed: C, 61.93; H, 6.70; S, 5.07. 



55 Example 62 

Preparation of D.L^rythio-7-{(5^rboxy-2-rtydroxy-H 

carboxytic acid disodium salt 
Step f. A mixture of ethyl 3-methyl-6-mercapto-2-benzofuran carboxylate (0.61 g), the epoxide from 
Example 48, Step B, (0.792 g), triethylamine (1.28 ml) and methenol (10 ml) was stirred under N» 
eo atmosphere for 18 hours. The mixture was concentrated to an oil and chromatographed on silica get to 
provide D,L-erythlo-methyl 6-{(2-hydroxy-6-methoxy-1 -<4-nonyiphenyi)-6-oxohexYl)thIo>-3-methyl-2- 
benzofurancarboxylate, as an oil. 

Analysis, calculated: C, 69.68; H, 7.80; S, 5.64. 
Observed: 0,69.73; H, 8^7; S, 5.48. 

65 SfepZ A mixture of the ester from Step 1.(1.09 g), THF (24 ml) and 0.2N NaOH (24 ml) and methanol (1 ml) 
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was stirred at ambient temperature for 18 hours. The mixture reduced to dryness, dissolved in water and 
treated as described In Example 58, Step 2, to provide the title compound, as a foam. 

Analysis, calculated: C, 63.68; H, 6.55; S, 5.48. 

Observed: C, 64.43; H, 634; S, 5.24. 

Example 63 

Preparation of D.L^iythio^(5<arboxY-2*ydrox^ 

pyran-3-carboxylic add disodium salt sesquihydrate 
Step 7. A mixture of the epoxide from Example 48, Step B, (0.35 g), methyl 6-mercapto-2^o-2H-1- 
benzoDyran^-carboxylate (0.24 g) and triethyiamine (0.1 ml) in methanol (10 ml) was stirred at ambient 
temperature under N 2 atmosphere for 15 hours. The solvents were removed in vacuo and the residue was 
purified by chromatography on silica gel to yield D,L-erythio-methyl 6-({2-hyd roxy-6-methoxy-1 -(4- 
nonylphenyl)^xohexylHhio>-2^xo-2H-1-benropyran-3-carboxy1ate, as an oil. 

Analysis, calculated: C, 68.01; H f 7.27; S, 5.50. 

Observed: C, 68.12; H, 7.33; S, 5^7. 

Step 2. The diester from Step 1 (200 mg) was stirred in THF (10 ml) with 1N NaOH (1.0 ml), under N 2 for 18 
hours. The mixture was concentrated and then purified on XAD-8 resin as described in Example 58, Step 2, 
to provide the title compound, m.p. 195° (oecomp.). 

Analysis, calculated: C, 59.51 ; H, 6.27; S, 5.12. 

Observed: C, 59.74; H, 6.68; S, 5.03. 
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Example 64 

Preparation of Sodium (D.L^rythio^psilon^3^minopheny^ 

hexanoate 

26 Step 1. A mixture .of 3-mercaptonalide (125 mg), the epoxide from Example 48, Step B {346 mg), and 
triethyiamine (0.3 ml) in methanol (10 ml) was stirred at ambient temperature for 18 hours. The solvents 
were removed in vacuo and the residue was purified by chromatography on silica gel to yield the D.L- 
erythio-methyl epsilon-(3-aminophenylthio)-1-delta-hydroxy-(4-nonylphenyl)hexanoate. 

NMR (CDO,): 0.8—1.9 (21 H, m), 2^6 (2H, t), 2.60 <2H, t), 3.22 (3H. s, exchanged by D a 0), 3.60 (3H, s) f 

30 3^0 (1 H, m), 4.20 (1 H, d), 6.4- 7.0 (4 H, m), 7.22 (4 H, q). . 
Step 2. The mixture of the ester from Step 1 (1 g) and 1N NaOH (2 ml) In methanol (10 ml) was stirred at 
ambient temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin as described 
in Example 58, Step 2, to provide the title compound as a viscous oil. 
Analysis, calculated: 0,66.45; H,7.84; N, 2^7; S, 6.57. 

35 Observed: C, 66.22; H,7.71; N, 2^6; S, 6.85. 

Example 65 

Preparation of Erythro-sodlum epsilon^(3-acetylamIno)phenyi)thio)-delta-hydroxy-4-nonylbenzene- 

hexanoate 

Step 1. A mixture of the amine from Example 64 r Step 1 , (2 g) and acetic anhydride (2 ml) in pyridine (25 ml) 
was stirred at ambient temperature for 18 hours. The volatile components were removed in vacuo and the 
residue was chromatographed on silica gel to provide (D,L)-erythro-methyl epsilon-({3- 
acetylamino)pherryl)thio)^e!ta-hydroxy^4-nonylben2enehexanoate as an oil. 

NMR (COO,): 0.87 (3 H, m), 1 .1—1 .8 (18 H. m), 1 .90 (3 H, s), 2.80 (3H, s), 2.25 (2 H, m), 2.57 (2 H, t), 3.62 (3 
45 H, s), 431 (1 H, d), 5^7 (1 H, m), 6^-7.6 (8 H, m), 8.13 (1 H, s). 

Step 2. The diacetate from Step 1 was stirred in methanol (25 ml) with 1N NaOH (2 ml) for 18 hours at 
ambient temperature. The solvents were removed by evaporation and the residue was dissolved in water 
and purified on a column of XAD-8 resin as described In Example 58, Step 2, to provide the title compound 
m.p. 200°. 

so Analysis, calculated: C, 66.77; H, 7.73; N, 2.68; S, 6.15. 
Observed: C, 67.00; H, 7.19; N, 2.70; S, 5.89. 

Example 66 

Preparation of Erythio^psllon^t3^(2^rboxyethyl)amino)phenyinhio)<lelta-hydroxy^ 
nonylbenzenehexanolc acid disodium salt 
85 Step A mixture of the epoxide from Example 48, Step B, (1.6 g), 3-{(3-ettioxy-3- 
oxopropyl)amino)phenylmercaptan (1 g) and triethyiamine (2 ml) In methanol (30 ml) was stirred 18 hours 
at ambient temperature. The solvents were removed in vacuo and the residue was chromatographed on 
silica gel to provide D,L-erythlo-methy1 epsilon-((3^thoxy-3^xopropylH3-amino)phenyl)thio)-delta- 
hydroxy-{4-nonyi phenyl Jhexanoate as an oil. 
60 NMR (COCy : 0.70—1.9 (21 H, m), 2^3 (2H, t), 2.50 (4H, m), 3.32 (2 H, m), 3.58 (3 H, s), 3.87 (1 H, m), 4.12 
(2 H, Q), 63—7.4 (8 H, m). 

Step 2. The diester from Step 1 (1 g) In methanol (50 ml) with 1N NaOH (3 ml) was stirred at ambient 
temperature 18 hours. Workup as described in Example 58, Step 2, provided the title compound as a gum. 
Analysis, calculated: 0,62.80; H, 7.20; N, 2.44; S, 5.59. 
66 Observed: C, 62.62; H, 7.37; N, 2.42; S, 5.76. 
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Example 67 

Preoaration of DX-Erythro^ps!lon^<:M{2<arboxy^^ 

nonvlDhonvllhexanoic acid dlsodium salt hemihydrate 
Ste „ r. DX^rythio^ethylTsMoMK^ 

5 n ° n l P mlS[. , !e^f a * , a a e 8 pox i de (1.5 g) from Example 48, Stap B, ethyl-N-(3-thiophenyl> malonamate (1.0 g> 
ffrom E^ole 12) trietirylamlne (2.1 ml) and methanol (30 ml) was stirred at room temperature for 18 
ho ura ^derln inert aSX«. i he mixture was concentrated and chromatography to prov.de the trtle 
compound as an oil. tM 

to Analysis, calculated: C, 67.22; H ( m N, 2.44; S, 5.60. 
Observed: C, 67.06; H, 8.06; N. 236; S, 5.83. 

StepZDX-Erythro-epsilon^ 

"•^^ IN Sodium hydroxide (7.0 ml) and me*anol (30 ml) 

was sTredl at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 type 
resfn to provide the title compound, m.p. 162°C(dec.). 

Analysis, calculated: C, 60.38; H,6.7S; N,234; S, 537. 
Observed: C, 60.34; H,6.95; N,231; S,5,54. 

Example 68 

Preparation of the two dlastereomeric Erythrc^psilon^(carbcayacetyl)amino)phenyl)sulfin 
hydroxy-4-nonYlbenzenehexanoic acid disodium salts 
Step t To a solution of the diester from Example 67, Step 1 (4 g) in dlchloromemane (1.4 ml) at 0°, was 
added m^Woroperbenzoic acid (1.21 g) In CH»Cl t (100 ml). The mixture was stirred 10 minutes then 
cSVm hX^ (3 g) was added, the mixture was stirred 15 minutes, filtered through celite; and the 
ffltrate was evaporated to dryness to yield a residue which was chromatography on silica gell to yield 

d, ~N^^ L17-1.9 <1H, m), 2.27 (2H, t), 2.60 <2H, t), 335 <2H, s), 3.59 <3H s) 3.79 1 [3H 

s), 4 40(1H, broad), 4.63 <1H, broad m), 6.4 (1H, d>, 7.1 <SH, m),7.73 <1H, m , 8 1 (^ broader) 9 91 ( H s> 
and cna^tareomer 2 (less polar): NMR (CDCl,): 0.87 (3H, m), 1.1-13 (18H. m) 23-2.7 (4H, m), 3.43 
(2H, s), 3.65 <3H, s), 3.82 <3H, s), 4.45 (1H, m), 6.1 <1H, m), 6.9-8.1 {7H, m), 935 <1H, s). 
Step 2. The more polar diastereomer (isomer 1) from Step 1 (1 g) was sbrredwjth IN NaOH(3 mO and 
methanol (15 ml) at ambient temperature for 18 hours.. Workup as described for Example 58, Step 2, 
provided one of the title diastereomers, as a hygroscopic monohvdrate, m.p. 175—178". 
35 Analysis, calculated: C, 57.96; H, 6.64; N, 235; S, 5.15. 

Observed: C, 58.30; H, 638; N, 2.19; S, 5.14. ^ , 

Step X The less polar diastereomer (isomer 2) from Step 1 (0.8 g) was stirred with IN NaOH (3 ml and 
methanol (50 ml) was stirred at ambient temperature for 18 hours. Workup as described for Example 58, 
Step 2, provided the other title diastereomer, as a hygroscopic solid, m.p. 175—178°. 

40 

Example 69 

Preparation of Erythro^psilon^(3^(carboxyme 

nonylbenzenehexanoic acid disodium salt monohvdrate 

45 Step 1. 33'-OithlodiamInobenzene _...,» 
To 3-mercaptoaniline (5 g) in methanol (75 ml) at 0* was added hydrogen peroxide (one equivalent). 
The- mixture was stirred 1 hour at ambient temperature, diluted with water, and extracted with ethyl 
acetate. The extracts were dried (NajSOJ and the solvents were removed in vacuo to provide the title 
compound. 

50 NMR (CDCI 3 ): 3.6 (2H f exchanged by D,0), &35 (1H, dd), 6.6—7.1 (3H). 

StepZ 33'^ithio43ls(((2^thoxy.2-oxoethy1)amino)benzene) m 

A mixture of the disulfine from Step 1, (4 g), ethylbromoacetate (5.34 g) and disso propyl ethyl a mine 
(4.14 g) was heated 1 hour at 100°. The mixture was cooled, diluted with water and extracted with ethyl 
acetate. The extracts were dried (NaaSOJ concentrated to dryness In vacuo and the residue was 
55 chromatographed on silica gel to provide the title compound. 

NMR (COO,): 1.24 (3H, t), 330 (2H ( s), 4.18 (2H, s), 6.40 (1H, dd), 6.7—73 (3H, m). 
Step X N-(2-ethoxy-2-oxoethyi)-3-mercaptoanllfne 

A mixture of the bia-ester from Step 2 (1 .86 g), triphenyl phosphine (1 .28 g), dioxane (3 ml) and water (2 
ml) was stirred at 40° under N, atmosphere for 2 days. The mixture was evaporated to dryness and the 
so residue was purified by chromatography on silica gel to provide the title compound. 
NMR (CDCI,) : 1.24 (3H, t), 3.36 (1H, s), 338 (2H, s). 430 <2H, q>, 6.2—7.1 (4H, m). 
Step 4. Erythro^psllon-((3-((carboxyinethyl)amlno)phenYl hhioWelta-hydroxy^nonylbenzenehexanoIc 
acid disodium salt monohvdrate 

Following the procedure described In Example 66, a mixture of the epoxide from Example 47, Step B, 
65 (1.23 g), N-(2-ethoxy-2-oxoethyl)-3-mercapto)anallne (0.8 g) and triethylamine (2 ml) was converted to a 
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diester which after hydrolysis. ((1.05 g) dlester, 1N NaOH (1 ml) and methanol (25 ml)) gave the tide 
compound as a gum. 

Analysis, calculated: C, 60.30; H, 7.10; N, 2.42; S, 5.55. 

Observed: C, 5931; H, 7 JOS; N, 2.24; S, 5.66. 

5 

Example 70 
Preparation of ErythiMpsnon^(3^(carbcocyrra 

nonylbenzenehexanolc acid disodlum salt 
Step 1. A mixture of the epoxide from Example 48, Step B, (0.60 g), 3-mertapto-N-formy1-N-{2-ethoxy-2- 
io oxoethyOanallne (0.70 g) and triethyiamine (1.4 mi) In methanol (25 ml) was reacted following the 
procedure described in Example 66, to provide D,L-erythro methvt-epsilon-((3-((2-methoxy-2-oxo- 
ethy1)formylamino)phenyi)thio)-delta-hydroxy-(4-nonylphenyl)hexanoate, as an oil; 

NMR (CDCI,): 0.7—1.8 (22H, m), 2.30 (2H, m), 2.58 (2H, m), 3.61 (3H, s), 3.70 <3H. s), 4.00 (1H, m), 4.27 
(1 H, d), 435 (2H, s), 7.2 (8H, m), 8.32 (1 H, s). .... 
is Step Z The diester from Step 1 (0.8 g), in 1N NaOH (3 ml) and methanol (25 ml) was reacted following the 
procedure described in Example 58, Step 2, to provide the title compound, m.p. 270° (decomp.) 
Analysis, calculated: C, 61.31; H, 6.68; N, 2.38. 
Observed: C, 61.08; H,7.60; N, 2.06. 

20 Example 71 

Preparation of Erythrc^psilorH(3^(carboxyacetyl)-amino)phenyl)sulfonyl )-delta-hydroxv-*4- 
nonylbenzenehexanofc acid disodlum salt tri hydrate 
Step 1. To a solution of the diastereomer 1 from Example 68, Step 1 (1 g) in CH 2 Cl a (50 ml) was added m- 
chloroperbenzolc acid (0.3 g) and the mixture was stirred 18 hours at ambient temperature. The mixture 
25 was concentrated and the residue was chromatographed on silica gel to provide erythro methyl epsilon-((3- 
((2-methoxy-2-oxoethy1)amIno)phenyl)sulfonyl)-delta-hydroxy-4-nonylbenzenehexanoate as an oil. 

NMR (CDCI,): 0.7—13 (21 H, m), 2.27 (2H, m), 2.52 (2H, m), 3.50 (2H, s), 330 (3H, s), 3.77 (3H, s), 4.10 
(1H, d), 4.74 (1H, m), 5.48 (1H, broad), 6.9— 7.6 (7H, m), 7.7—8.2 (3H, m), 9.37 (1H, s). 
Step Z The diester from Step 1 (0.8 g), IN NaOH (3 ml) and methanol (50 ml) were reacted following the 
jo procedure described in Example 58, Step 2, to provide the title compound as hygroscopic solid, rrup. 
1 7 5 1 80*. 

Analysis, calculated: C, 53.49; H, 6.68; N,Z07; S, 4.76. 
Observed: C, 53.02; H, 6-46; N, 2.07; S, 5.00. 

36 Example 72 

Preparation of Erythro-sodium ep$IlorH(4*amino)pheny1)thio)^erta-hydroxy-4-nonylbenzenehexanoate 
hemi hydrate 

Step /. A mixture of 4-mercaptoanaline (250 mg) the epoxide from Example 48, Step B (700 mg) and 
triethyiamine (0.5 ml) In methanol (15 ml) was stirred at ambient temperature for 18 hours. The solvents 
40 were removed in vacuo and the residue was purified by chromatography on silica gel to provide D,L- 
eryth no-methyl epsilon^(4-aminophenyl)thio)-derta-hydroxy-(4-nonylphenyl)hexanoate. 

NMR (CDCI,): 0.8—13 (2H, m), 2^2 (2H, t), 2.59 (2H, t). 336 (3H, s), 33—4.1 (5H, m), 6.48 (2H, d), 7.10 
(6H r m). 

Step Z A mixture of the ester from Step 1 (1 g) and 1 N NaOH (2 ml) in methanol (20 mi) was stirred at 
45 ambient temperature of 18 hours. The mixutre was concentrated and purified on XAD-8 resin as described 
in Example 58, Step 2, to provide the title compound, m.p. 180 — 200°. 

Analysis, calculated: C, 66.70; H, 8.00; N, 2.81; S, 6.68. 

Observed: C, 66.37; H, 8.04; N, 236; S, 6.56. 

so Example 73 

Preparation of D,L-Erythro-sodlum epsilon-({4-acetyl amino) phenylthio)-de rta-hydroxy-(4-nonyl phenyl h 
hexanoate 

Step 7. A mixture of the amine from Example 72, (Step 1) (1 g) and acetic anhydride (1 ml) In pyridine (20 
ml) was stirred at ambient temperature for 18 hours. The volatile components were removed in vacuo and 

55 the residue was chromatographed on silica gel to provide D,L-eryth romethyl delta-acetoxy-epsflon-((4- 
acetyiam]no)phenyl)thioM4-nonylpheny1)hexanoate # which was used directly In the next step. 
Step Z The dtacetate from Step! (1 g) was stirred In methanol (10 ml) and 1N NaOH (2 ml) for 18 hours. The 
solvents were removed by evaporation and the residue was dissolved in water and purified on a column of 
XAD-8 resin as described in Example 58. Step 2, to provide the title compound, m.p. 124 — 130°. 

50 Analysis, calculated: 0,66.71; H, 7.72; N, 2.68; S, 6.15. 
Observed: 0,66.24; H, 8.18; N, 3.23; S, 6.00. 
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Example 74 

Preparation of D,L-Erythro^psilorH(^(carboxyacetyl)amta^^ 
no nyt phenyl )hexa note acid disodium salt 
Step t. H(^xo-3^thoxyprvpionYi)emino)phenyi mercaptan 
5 A mixture of 4-aminophenylmercaptan (3 g) and diethyl malonate (15 ml) was heated at 165- tor 3 
hours. The mixture was cooled and chromatographed on silica gel to provide the title compound, m.p. 63". 
Analysis, calculated: C, 55.21; H, 5.47; N, 5.85; S, 13.40. 
Observed: C, 55.30; H,4.91; N, 5.66; S, 13.29. 

Step 2. A mixture of the thiol from Step 1 (1 g), the epoxide from Example 4a, Step B (1.45 g) and 
w tnethyiamine (1 ml) in methanol (25 ml) was stirred under an N 2 atmosphere, at ambient temperature for 18 
hours The mixture was evaporated to dryness and the residue was chromatographed on silica gel to 
provide D,L-erythro-methy1 epsilon-((4-((3-oxo-3-ethoxypropiony0amino)phenyl)thio}-delta-hydroxy-(4- 

nonylphenyDhexanoate as an oil. t ^ . „ ^ 

NMR (CDCI,): 0.87 (3H. m), 1.2-2^ (22H, m), Z27 (2H, m), 2.57 (2H. 5), 3.43 <2H. s), 3.60 <3H. s), 3.88 
is (1H, m), 4.2 (3H, m), 7.27 (8H, m), 9.25 (1H. s). . 

Step 3. A mixture of the diester from Step 2 (1.5 g), in NaOH (2 ml) in methanol (10 ml) was stirred at 
ambient temperature for 18 hours. The mixture was reduced to dryness, the residue was dissoived in water 
and purified on a column of XAD-8 resin as described In Example 58, Step 2, to provide (D,L)-erythro- 
epsnon-<<4^(carboxyacetyl)amino)pheny^ acid Sodium 

20 m.p. 150°. 

Analysis, calculated: C, 61.31; H, 6.69; N, 238; S, 5.45. 
Observed: C, 61.19; H, 6.63; N, 2.77; S, 5.63. 

Example 75 

25 Preparation of (D,U-Erythro-sodium epsilon-<(2-aminophenyl)thio)-delta-hYdroxy-(4-nonylbenzene>- 
hexanoatemonohydrate f ^ _ _ 

Step 7. A mixture of the epoxide from Example 48, Step B, (1.38 g), 2-mercaptonanallne (0.5 g) and 
tnethyiamine was stirred together for 18 hours at ambient temperature. The solvents were removed by 
evaporation in vacuo and the residue was purified by chromatography on silica gel to provide D.L-erythro- 

-x> methyl epsllon-{(2-amlnophenYl)thio)-delta-hydroxy-(4-nonylben2ene)hexanoate, 

NMR (CDCI,): 0.90 (3H, m), 1.1—1-9 <18H, m), 2^1 (2H, t), 2^9 (2H, t), 3.60 (3H, s), 3.80 (4H, m, 3H 
exchanged by D*0), 4.04 (1H, d), 6.7 (2H, m), 7.25 (6H, m). 

Step 2. A mixture of the ester from Step 1 (1 g) and IN NaOH (2 ml) in methanol (20 ml) was sti rred 18 hours 
at ambient temperature. The solvents were removed in vacuo and the residue was purified on XAD-8 resin 
35 as described in Example 58, Step 2, to provide the title compound. m.p. 150°. 

Analysis, calculated: C, 65.17; H, 8.10; N, 2.81; S, 6.44. 

Observed: C, 65.50; H, 8.23; N, 2.84; S, 6.31. 

Example 76 

40 Preparation of D,L-Erythro-sodium epsilon-(((2-acetylamino)phenYl)thlo)-delta-hydroxy-<4-nonylbenzene) 
hexanoate 

The ester from Example 75, Step 1, (1 g) and acetic anhydride (0.22 ml) in pyridine (10 ml) was stirred 
18 hours at ambient temperature. The mixture was reduced to dryness in vacuo and the residue was 
dissolved in methanol (10 ml) and 1N NaOH (2 ml) and stirred 18 hours at ambient temperature. The 
45 solvents were removed in vacuo and the residue was purified on XAD-8 resin as described in Example 58, 
Step 2, to provide the title compound. 

Analysis, calculated: C, 66.63; H, 7.01; N, 2.63; S, 5.83. 

Observed: C, 66.76; H, 7.72; N, 2.68; S, 6.15. 

so Example 77 

Preparation of D,L-Erythro epsilon-<(2-((2-carboxyethYlamino)phenyl)thio)-delta-hydroxy-(4- 
nonyphenyDhexanoic acid disodium salt dlhydrate 

A mixture of the ester from Example 75, Step 1 (2 g) and diethylmalonate (100 ml) was heated at 165°. 
under an atmosphere of N t for 3 days. The mixture was cooled and chromatographed on silica gel, eluting 
55 with hexane to remove un reacted diethyl malonate and then with hexane — 10% ethyl acetate to provide a 
mixture of D,L^rymro-methyl^pal1orH<2-((3-oxo-^^ 

nonylphenyDhexanoate and its corresponding delta-lactone which was dissolved in methanol (20 ml) and 
1 N NaOH (3 ml) and stirred 1 8 hours at ambient temperature. The solvents were removed in vacuo and the 
residue was purified on XAD-8 resin as described in Example 58, StBp 2, to provide the title compound, 
60 m.p. 130— 140°. 

Analysis, calculated: C, 57.78; H, 6.94; N, 2.24; S, 5.14. 

Observed: C. 57.76; H. 8.84; N, 2.02; S, 5.38. 
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Example 78 

Preparation of Erythro-7^(5<art»XY-2^ydro acid 
disodium salt 

Step 1. Metrryl 7^dimethylaminothiox^ 
6 Sodium hydride (1.425 g) and methyl 7-hydroxynaphthalene-2-carboxylate (6.0 g) in dimethyl 

formamide (200 ml) were stirred at 0° under nitrogen atmosphere for 1.5 hours. N,N- 

dimethylthiocarbamylchloride (11.0 g was added and the mixture was heated at 80* for 54 hours. The 

mixture was cooled, diluted with water (200 ml) and the resulting crystals were collected by filtration and 

dried to provide the titie compound, m.p. 124.5 — 126°. 
70 Step 2 Methyl-7^{dimethylamino)carbonyl)thio-naphthalene-2^rtxiXYiate 

The produce from Step 1 above (4.0 g) was dissolved in Dow Therm (biphenyl and diphenyl ether 

26:74) (100 ml) and heated at 250° for 6 hours. The mixture was cooled and chromatographed on silica gel 

to provide the title compound, m.p. 123 — 124°. 

Step 3. 7-Mercaptonaphthalene-2-carboxy1ic acid 
75 The ester from Step 2 (4.0 g) was refiuxed in methanol (100 ml) and 3N NaOH (27 ml) for 4 hours under 

an atmosphere of nitrogen. The methanol was then removed by evaporation. The mixture was next diluted 

with water (10 ml) and acidified with 1N HCI. The resulting crystals were collected by filtration, washed with 

water and air dried to provide the title compound, m.p. 211—216°. 

Step 4. Methyl-7-mercaptonaphthalene-2<carboxylate 
20 The acid from Step 3 was dissolved in methanol — 10% HO and after 2 hours, the solvents were 

removed in vacuo to provide the title compound. 

NMR (CDCI,): 3.90 (3H, s), 4.01 (1H. S, SH), 7.37 1H, dd), 7.6— 7.8 (3H, m), 7.90 (1H, dd), 837 (1H, d). 

Step 5. D,L^rythro-methyl-7-((6-methoxy-6-oxo-2-hydroxy-1 ^4^ony1pherryl)hexyl-thio)-2-napnthalene 

carboxylate 

25 A mixture of the ester from Step 4 (1 g), the epoxide from Example 48, Step B (1 .59 g) and triethylamine 
(2 ml) in methanol (30 ml) was stirred 48 hours at amient temperature. The solvents were removed by 
evaporation and the residue was chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI,): 0.7—1.8 (21H, m). 230 (2H, t), 2.56 (2H, t), 3.60 (3H, 57, 3.95 (4H, S and m), 432 (1H, d), 
7.0—8.05 (9H, m), a45 (1H, S). 

30 step 6L Erythro-7^(5K»rboxy-24ivdroxy-1^ acid 
disodium salt 

The diester from Step 5 (0.8 g) was stirred with methanol (25 ml) and IN NaOH (2 ml) at ambient 
temperature for 24 hours. Concentration to remove methanol and purification on XAD-8 resin (as described 
in Example 58, Step 2) provided the title compound, m.p. 330°. 
35 Analysis, calculated: C, 66.08; H, 6.68; S, 535. 
Observed: a 66.19; H, 6.59; S, 5.52. 

Example 79 

Preparation of Eivth!T>^(5<arboxy-2^droxy^ 
40 acid disodium salt pentahydrate 

Step 1. Ethyl 6-((dimethylamino)thloxomethoxy)-2-naphthalene-carboxyiate 

A mixture of ethyl 6-hydroxy-2-naphthaiene carboxylate (3 g) and sodium hydride (0.5 g) In dimethyl 

formamide (22.6 ml) was stirred at 0° under an N a atmosphere for 1.5 hours. N,N- 

dlmethylthlocarfoamylchtorlde (2.06 g) was added and the mixture was stirred 3 hours at 80°C The mixture 
45 was cooled, diluted with dichloromethane and washed with excess aqueous ammonium chloride. The 

organic phase was dried, reduced to dryness in vacuo and the residue was chromatographed on silica gel 

to provide the titie compound, m-p. 128 — 130°. 

in Example 58, Step 2) provided the titie compound, m.p. 330°. 
Analysis, calculated: C, 6334; H, 5.65; N, 4.62; S, 10,57. 
so Observed: C, 63.01; H, 6.65; N, 4.78; S, 1032. 

Step 2. 6-((Ethyl 6-((dimethylamIno)carbonylthio-naphthalene-2«carboxyiate 

The ester from Step 1 (2.1 g) was heated, neat, at 200° under N 2 atmosphere for 2 days. The residue was 

recrystallized from ethanol to provide the title compound, m.p, 145—146°. 

Step 3. 6-Mereapto-2-napthal ene-2-carboxylic acid 
55 The ester from Step 3 (0.065 was added to a solution of sodium (0.2 g) in absolute methanol (50 ml). 

The mixture was stirred 2 hours at ambient temperature, poured into water (100 ml), acidified with 

concentrated HCI, and the resulting crystals were collected by filtration and dried in air to provide the title 

compound. 

NMR (DMSO-dJ: 3.4 (1H, broad, changed by D 2 0), 7.6—83 (6H, 1H exchanged by D x O), 8.60 (1H, m). 
60 Step 4 Methyl O-mercapto-naphthalene-2-carboxyiate 

The add from Step 3 (38 g) was dissolved in anhydrous methanol and the solution was saturated with HCI 

(gas). After 2 hours the volatile components were removed in vacuo and chromatography of the residue on 

silica gel provided the titie compound, m.p. 150 — 151°. 

Step 5. D,L-Erythro-methyl 6{(8^ethoxy-8K}xo-24iydroxy-M4^orr^ 
65 carboxylate 
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^ZESt calcu.ated: C. 66.43; H.646; N.|2|; JJg. 
Observed: C, 66.27; H.6.54; N,2.0S; S.4.88. 

Example 81 



^etM<±^hre^^ 
«. ^A«!e^^^ 
aSSI,^^ 

" ""Sysis. calculated: C. 68.13: H.7.4S; N. 2.41 ; S.5.51. 
S^^ro-2^ 

carboxyiic acid , v >u^„«i /-rm ml. and BN KOH (12.8 ml) was refluxed 

„ A mixture of the fester from , Step 1 nS trewTby evaporation in Jcuo to 100 ml. 
under argon atmosphere for 226 hour*. ™e »nlxure was ^ommvnN uy H added 
then diluted with water (100 ml) and ^* C M<00 ml). jtonc^W^ ' The 

the organic phase was separated. ^^^'f^'S* ?o J an^e^rS to dryness, the residue 



133—134? 

Analysis, calculated: a 67.70; H.7.30; N, 2.47; S.5.6S. 
Observed: C. 67.74; H.7.31; N, 2.48; S. 5.75. 
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(0.2 ml) was stirred at 5° for 24 hours. Ether (50 ml) was added and the mixture was washed with water (6 x 
20 ml), then brine and dried over MgSO*. The ether layer was evaporated to dryness and the residue was 
chromatographed on silica gel to provide the title compound as a gum. 
Analysis, calculated: C, 63.70; H, 6.24; N, 1.77; S, 4.05. 
Observed: C, 63.87; H, 6.33; N, 1.82; S, 4.03. 

Example 83 

Step 1. Butyl 2^toxy-7{(5-methoxY-oxonriethane-2-hydroxy-1-(4-nonylphenyl)pentyl)thlo)-3-^ulnoline- 
to carboxytate 

A mixture of the epoxide from Example 48, Step 8 (3.46 g) and butyl 2-n-butoxy.7-mercapto-3- 
Zt^^J f 9) m f han «" < 60 ml > and triethylamine (3.3 ml) was stirred under argon 
^ l-^ i^ 'TT'"™ for 48 houre - 7,16 mixture was evaporated to dryness and the residue 
was punned by chromatography on silica gel to provide the title compound, as an oil 
/5 Analysis, calculated: C, 70.65; H, 8.45; N, 2.06; S, 4.72. 
Observed: C. 70.84; H, 9.06; N, 2.37; S, 4.71. 

Step 2. The diester from Step 1 (2.38 g) was dissolved in methanol (100 ml) and 5N KOH (2.5 ml) and the 
mixture was stirred under argon atmosphere for 2 days. The mixture was refluxed 6 hours coo ed 
wTSh CL and . di,u ^ d <50 ml). The solution was acidified with 1 2^a. SJacted 

with C^CI* and the organic extract was washed with water, dried (MgS0 4 ) and evaporated to drWe^sto 

Observed: C, 69.15; H,7.78; N,2.17| S, # 5.0l! 

25 Example 84 

Preparation of D,L-Erythro-sodujm delta-hydroxy-epsilon-{{3-{(3-hydroxy-1-oxopropyl)3mino)phenyi)thio)- 

4~nony1*benzenehexanoate 
Step 7. 3K<3-Hydroxy-1-oxopropyl)amino)phenyi-mercaptan 

A mixture of p-propiolactone (160 mg) # and 3-aminophenylmercaptan (250 mg) in acetonltriie (3 ml) 
30 was stirred at 45° under argon for 4 days. The mixture was reduced to dryness and chromatographed on 
silica gel to provide the title compound, m.p. 103—104°. 

Analysis, calculated: C, 54.80; H, 5.62; N, 7.10; S. 16.25. 
Observed: C, 5438; H, 5.70; N, 7.28; S. 16.25. 

Step 2. DX-Erythro-methyMelta4ivdroxy^ 
36 nonylbenzenehexanoate 

A mixture of the thiol from Step 1 (591 mg) and the epoxide from Example 48, Step B (1.038 g) in 
methanol (20 ml) and triethylamine (1 ml) was stirred at ambient temperature under argon for 48 hours. 
The mixture was evaporated to dryness and the residue was chromatographed on silica gel to provide the 
title compound as an oil. 
40 Analysis, calculated: C, 68.56; H, 8.34; N, 2.58; S, 530. 
Observed: C, 68.24; H, 8.28; N, 2.76; S, &64. 

Step 2. The ester from Step 2 (471 mg) was stirred in methanol (4 ml) and 5N KOH (0.8 ml) under argon at 
ambient temperature for 2 hours. The mixture was acidified with 0.5N HO and extracted with CHjCI,. The 
organic extracts were reduced to dryness and redissorved in 0.5N NaOH (2 ml). The solution was applied to 
45 a column of XAD-8 resin and after standing 1 hour the column was washed with water (1 .25 1). Elutlon with 
ethanol provided (after removal of the solvents in vacuo) the title compound, m.p. 88—89° 
Analysis, calculated: C. 65.31; H,7.67; N,2.54; S,5.81. 
Observed: C, 65.10; H,7.79; N,2.58; S,5.75. 

50 Example 85 

Preparation of Epsilon-D,L^tYthro^(3^cyanoacetylamlno)phenyl)thio)Kielta.hydroxy^ 
nonylbenzenehexanolc add sodium salt 
Step 7. 3-((Cyanoacety1)aminophenylmercaptan 

^aJ^^ ^ ?%*¥ ^e « a l 3 " mer « I P toan '» n e <3f5 g) and ethyl cyanoacetate (22 ml) was heated under nitrogen at 
165—170° for 4 hours. The excess ethyl cyanoacetate was removed by evaporation at 0.1 torr at 140° The 
£mp^ ac8tate < **™ d *nd chromatographed on silica gel to provide £e Se 

StepZ DX-Erythro-methyt epsllon({3-(cyanoacetylamino) phenyl )thlo)delta-hydroxy-4-nonyl- 
benzenehexanoate 

A mixture of the thiol from Step 1 (384 mg) and the epoxide from Example 48, Step B (692 mg) was 
sirred in methanol (10 ml) and triethylamine (1.27 ml) under argon, at ambient temperature to £ hour? 
^SSSi ^com^ndTrnlir *« ™° graphed on silica g°el To 

Analysis, calculated: C, 69.11; H,7.81; N, 5.20; S, 535. 
•» Observed: C, 69.01; H,731; N, 5.81; S, 6.74. 
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Step 3. Epsilon-<D JJ-erythro^^ 

^"Th^ was stirred In methanol (4 ml) and 5N KOH fOS ml) for 4 hours. The 

solution was diluted with water, acidified with 2N HCI, and extracted with CKjOr The ^^M^vim 
reduced to dryness by evaporation and the residue was dissolved In water (25 ml) and 2N NaOH (1 ml) and 
the solution was purified on XAD-8 resin as described In Example 58, Step 2, to provide the title compound, 
m.p. 104—7°. 

Analysis, calculated: C, 65.91; H, 7.19; N, 5.12; S, 5.86. 
Observed: C, 653V, H, 6.88; N, 4.60; S, 5.71. 



to 



Example 86 

Preparation of D^-Efythro^elta-hydroxy-epsilon-U^ 

benzenehexanoic acid disodium salt 
Step 1. 5-t-8utyfdfphenyfsjJaxY-2-hydrQxymethy^Qxo-4H-pyran 
is A mixture of koj'lc acid (2.84 g) and t-butyi-dlmethylsilylchloride (5.20 ml)in acetonitrile (30 ml) and 
triethylamine (3 ml) was stirred 1 hour at ambient temperature. The mixture was partitioned between 
CH 2 Cl a and water. The organic phase was dried (Na 2 S0 4 and reduced to dryness. The residue was 
chromatographed on silica gel to provide the title compound, m.p. 108.&— 109.5°. 
Analysis, calculated; C, 69.44; H, 6.36. 
20 Observed: C, 69.57; H, 6.32. 

SfepZt-Butyidiphertylsiloxy-2-bromomethyl^-oxo-4H-pyran 

A mixture of triphenylphosphine (2.28 g), and carbontetrabromide (4.20 g) In anhydrous CH a Cl a (40 ml) 
was stirred at 0° under argon for 30 minutes. The alcohol from Step 1 (950 mg) was added and the mixture 
was stirred at 0°C for 2 hours. The mixture was filtered, evaporated to dryness and the residue was 
25 chromatographed on silica gel to provide the tide compound as an oil. 
Analysis, calculated: C, 59.59; H, 5.23; Br, 18.02. 
Observed: C, 59.57; H, 5.14; BM8.30. 

Step 3. D,L-Erythro-methyl delta-hydroxy-epsilon-mercapto-(4-nonyl phenyl )hexanoate 

A solution of the epoxide from Example 48, Step B (1.60 g) in methanol (20 ml) and triethviamine (1 mi) 
30 was saturated. with H a S gas. The mixture was stirred at ambient temperature for 24 hours. The mixutre was 
reduced to dryness in vacuo, the residue was dissolved in CH 2 CI 2 and washed with 5% aqueous acetic acid 
and water, then dried (N a S0 4 ) and evaporated to give the thle compound as an unstable oil which was used 

directly In the next step. „ 
Step 4. D,L-Erythro-methyl delta-hydroxy^psilon-(((5-t4)utyldiphenylsiloxY^oxo-4H-pyran-2-yl)- 

35 methyl)thio-4-nonylbenzenehexanoate 

To a solution of the sulfide from Step 3 (400 mg) in anhydrous acetonitrile (5 ml) under argon was 
added anhydrous K*CO a (276 mg) and then the bromide from Step 2 (443 mg) in acetonitrile (5 ml). After 30 
minutes the solution was filtered and evaporated to dryness. The residue was chromatographed on silica 
gel to provide the title compound as an oil. 
ao Analysis, calculated; C, 71.11; H, 7.87; S, *32. 

Observed: 0,71.33; H, 7.96; S, 450. 

Step & (D,L^rythro^lta^droxy^psilon^((5-hydrox^ 
nonylbenzenehexanoic acid disodium salt 

A mixture of the ester from Step 4 (1 -455 g) and tetrabutylammoniumfluoride dihydrate (1.0 g) in THF 
45 (50 ml) was stirred at 0° for 30 minutes. The mixture was diluted with water (50 ml) and CHaCU (50 ml) and 
the aqueous layer was adjusted to pH 2 with HCI. The organic phase was separated, dried (Na a $0 4 ) and 
evaporated to dryness. The residue was dissolved in methanol (50 ml) and 5N NaOH (1.2 ml). The solution 
was concentrated to near dryness, redissolved in water (20 ml), washed with ether 2 x 25 ml), concentrated 
to remove residual ether, and then purified on a column of XAD-8 resin as described In Example 58, Step 2 
50 to provide the title compound. 

Analysis, calculated: C, 60.66; H, 6.86; S, 6.20. 
Observed: C, 60.72; H, 6.79; S, 6.00. 

Example 87 

55 Preparation of (+)-Erythro-epsllon-(3^rboxymethyl)am 

^ hvdroxy-4-nortyi benzenehexanoic acid disodium salt hemihydrate (isomer I and isomer II) 

Step 1. (+)-Erythro-methyi delta-hydrx3XY^psilon-(3K2-memoxy-2^xchethYi)amirK))3^xo-2- 
(phenylmethyDpropyDthloM-nonylbenzenehexanoates 

A mixture of the trans-epoxide (134 g) (from Example 48, Step B), D,L-3-((2-methoxy-2-oxo- 
60 ethyl)am!no)-3-oxo-2-<phenylmethyi)propane)thlol (1.5 g), triethviamine (2.8 ml) and methanol (40 ml) was 
stirred at room temperature for 120 hours. The mixture was concentrated and chromatographed to obtain 
the title compounds; isomer I as an oil and Isomer II having m.p. 38— 40°C. 
Analysis, calculated: C, 68.48; K8.37; N, 2^8; S, 5.22. 
Isomer I, Observed: C, 68.35; H,8.40; N, 2.41; S, 5.27. 
66 Isomer II, Observed: C, 68.57; H, 8.46; N, 2.36; S. 5.33. 
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StepZ <+>-Erymro-epsilon-((3-({carbox^^ 

4-nonylberuenehexanoic acid disodium salt hemihydrate {isomer I and Isomer II) 

A mixture of the duster {736 mg) from Step 1, Isomer I), in sodium hydroxide solution (4.8 ml) and 
methanol (25 ml) was stirred at room temperature for 30 minutes. The mixture was concentrated and 
purified on XAD-8 resin to obtain the title compound. (Isomer I) m.p. 200—201 . 

Similarly (661 mg) (from Step 1, Isomer II) gave the title compound (Isomer II) m.p. 226—227". 

Analysis, calculated: C, 62.04; H, 7.25; N, 2.19; S, 6.01. 

Isomer I, Observed: C, 61.96; H, 7.22; N, 2.14; S, 6-06. 

Isomer II, Observed: C, 62J21; H, 7.27; N, 2.13; S, 438. 

Example 88 

Preparation of Erythro^psilorH(3^(carboxycarbonyl)a 

nonylbenzenehexanoic acid disodium salt 
Step 7. Ethyl-2(3-mercaptophenyl)amino-2-oxo-acetate 

A mixture of 3-aminothlophenol (5.0 g) and diethyl oxalate (40 ml) was heated under a nitrogen 
atmosphere for 2 hours at 165—170*0. The mixture was diluted with 500 ml of n-hexane, and the resulting 
crystals were collected by filtration to provide the title compound. 
Analysis, calculated: C, 53*1; H, 4.92; N,6.21; S, 14.23. 
Observed: C, 5X36; H, 4.85; N, 6.21; S, 13.51. 

Step 2. Erythro^ethyldelta4iydroxyH*psilon^(3K(m 

hexanoate _ _ . 

A mixture of the epoxide (1.5 g), (from Example 48, Step B), the thiol from Step 1 (975 mg), 
triethylamine (2.1 ml) and methanol (30 ml) was stirred at room temperature for 18 hours undar an inert 
atmosphere. The mixture was concentrated and chromatographed to provide the title compound as an oil. 

Analysis, calculated: C, 66.75; H, 7.77; N, 2.51; S, 5.74. 

Observed: C, 66.50; H, 7.63; N, 2.62; S. 6.70. 

Step 3. Erythro^silon^(34(car^ 

acid disodium salt i_ • n 

A mixture of the diester from Step 2 (1.5 g), 1N sodium hydroxide (6.0 mi) and methanol (30 ml) was 

stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to 

provide the title compound, m.p. 216—220°. 

Analysis, calculated: C, 60.71; H. 6.60; N, 2.44; S, 5.58. 
Observed: C, 60.33; H, 6*3; N, 2.49; S, 5.60. 

Example 89 

Preparation of D,L-EpsHon^(3^(c»rboxYacetyl)amino)phenyl)thioM.nonylbenzenehexanoic add disodium 

salt 

Step 7. Methyl epsllon-((3-((3-ethoxy-1^-dloxopropYl)amlno)phenyl)thlo)-4-nonylbenzenehexanoate 

A mixture of the alcohol from Example 1 5, Step 2 (Z2 g)), the thiol from Example 1 2 (1 .6 g), anhydrous 
zinc iodide (4.4 g) and methylene chloride (50 ml) was stirred at ambient temperature for 1 hour. The 
mixture was filtered and the filtrate was washed with 1N sodium bicarbonate (10 ml), dned (Na^SOJ, 
concentrated in vacuo and chromatographed on silica gel to provide the title compound as an oil. 

Analysis, calculated: C, 69.56; H, 8.31; N, 2.45; S r 5.62. 

Observed: C, 69.49; H, 8.32; N, 2.29; S, 5*3. 

Step 2. D,L-EpsilorM(3^(cai1x>xyacety1)amlno)-ph add disodium salt 

A mixture of the diester from Step 1 (2* g), 1N sodium hydroxide (10 ml) and methanol (30 ml) was 
stirred at room temperature for 30 minutes and then heated to reflux for 5 minutes. The mixture was 
concentrated and purified on XAD-8 resin to provide the title compound, m.p. 174° (dec). 

Analysis, calculated: C, 63.02; H, 6.87; N, 2.45; S, 5.60. 

Observed: C, 82*7; H,7.08; N, 2.35; S, 5.65. 

Example 90 

Preparation of Eivthro^psilorH{3^2s:arboxy-lH3xop 

nonylbenzenehexanoate disodium salt mono hydrate (mixture of diastereomera) 
Step U 3-((3^thoxy-2-methyl-1>dloxopropyl)amio)-phenylmercaptan 

A mixture of 3-aminothlophenol {5.0 gr and diethyl 2-methylmalonate (40 ml) was heated under 
nitrogen for 2 hours at 165— 170°C.The mixture was diluted with diethyl ether (200 ml), washed with 1 N HCI 
(25 ml), water (50 ml), dlred (Na^SO*), concentrated and chromatographed on silica gel to provide the title 
compound, m.p. 73 — 75°. 

Analysis, calculated: C, 56*9; H, 5*6; N, 5.52; S, 12.65. 

Observed: C, 56.88; H, 5*3; N, &49; S, 12*7. 

Step Z Erythro-methyi defta^ydroxy^snon^P-((3-fnethoxY-2-methyf- 1,3-dioxo- 
pmpYt)amtoo)phenyl)th!o-4-*QnYlbenzenehexanoate m ^ 

A mixture of the epoxide from Example 48. Step B (1.5 g), the mercaptan from Step 1 above (1.0 g), 
triethylamine (2.1 ml) and methanol (30 ml) was stirred at room temperature for 18 hours under nitrogen. 
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The mixture was concentrated and chromatographed on silica ge! to provide the title compounds as an oil. 

Analysis, calculated: 0,67.66; H. 8.08; N, 239; S, 5.47. 

Observed: C, 67.16; H, 8.29; N, 249; S, 5.40. 

Step X Erythro^psilon-((3-((2-carboxy-1 oxopropy1>-amino)phenyl)thio>-deltB-hydroxY-4- 
5 nonylbenzenehexanoic acid disodlum salt monohydrate (mixture of diastereomers) 

A mixture of the dlester from Step 2, above 2*3 g), 1N sodium hydroxide (12 ml) and methanol (30 ml) 
was stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-S resin 
to provide the title compound, m.p. 155° (dec,). 

Analysis, calculated: C, 60.00; H, 6.99; N, 2.26; S, 5.17. 
io Observed: C, 59.69; H, 6.97; N, 224; S, 5.39. 

Example 91 

Preparation of D,L-Erythro^psnonH(3^(3^rboxyl-1^xopro 

nonylbenzenehexanoic acid disodlum salt sesqui hydrate 
is Step 1. Erythro-methylep«lon^W(3w 
nonylbenzenehexanoate monohydrate 

A mixture of the amino derivative from Example 64. Step 1 (2.1 g), succinic anhydride (1.3 g) and 
pyridine (100 ml) was stirred at room temperature for 18 hours.' The mixture was concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 
20 Analysis, calculated: C, 65.16; H, 8.03; S, 5.43. 
Observed: C p 65.32; H, &09; S, 5.73. 

Step 2 D,L-Erythro^ps4lon^(3^(3^rt30xyM^ 
nonylbenzenehexanoic acid disodium salt sesquihydrate 

Amixture of the monoester from Step 1, above (2.1 g), 1N sodium hydroxide (15 ml) and methanol (30 
25 ml) was stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 
resin to provide the title compound, m.p. 145° (dec). 

Analysis, calculated: C, 59.21; H, 7.05; N, 222; S, 5.09. 
Observed: C, 59.18; H, 7.11; N, 2.18; S, 5.34. 

jo Example 92 

Preparation of D,L-Epsilon-((3.({carboxYacetyl)amino)phenYl)thio )-delta-oxo-4-nonylbenzenehexanoic acid 
Step U D,L-Methyl epsilon^(3-((3^ethoxy0^ioxopropyi)amino)phenyl)thio)-4-nonyl-delta- 
oxobenzene hexa noate 

A mixture of the 5-hydroxy derivative from Example 67 f Step 1 (1.5 g), pyridintum chtorochromate (2.2 
35 g), anhydrous sodium acetate (430 mg) and methylene chloride (80 ml) was stirred at room temperature for 
5 hours. Diethyiether (500 ml) was added and the mixture was filtered through celfte. The filtrate was 
concentrated and chromatographed on silica gel to provide the title compound, m.p. 44—46°. 
Analysis, calculated: 0,67.45; H, 7.60; 1^2.45; S, 5.62. 
Observed: 0,67.12; H,7.79; N, 2.44; S, 5.78. 

40 Step 2 D,L-Epsllon-((3-((carboxyacetyl)amlno)ph acid 

A mixture of the diester from Step 1, above (815 mg), IN sodium hydroxide (4.0 ml) and methanol (25 
ml) was stirred at room temperature for 1 hour. The mixture was concentrated, acidified with IN 
hydrochloric add (10 ml), extracted with diethyiether, dried over Na^SO* and ^concentrated to obtain a 
residue which, after chromatography on silica gel, provided the title compound, m.p. 88—31°. 
45 Analysis, calculated: 0,66.51; H, 7.25; N, 258; S, 5.91. 
Observed: 0,66.64; H, 7.53; N, 267; S, 6.04. 

Example 93 

Preparation of D,L-Erythro-3-((3-(({4-n onyl phenyl )-(tetrahydro-6-oxo-2H-py ra n-2-y I )- 
methyl )thio)phenyl)amino)"3-oxo propanoic acid monohydrate 
so An aqueous solution of the disodium salt from Example 91, Step 2 (1.0 g), was acidified with 1 N HCI. 
The mixture was extracted with chloroform, dried over Na 2 SO« and concentrated. The residue was 
dissolved in acetic add (25 ml) and heated at 90°C for 2 hours. The solution was concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: 0,66.27; H, 7.60; N, 2.57; S, 5.89. 
s* Observed: 0,66.53; H, 7.78; N, 251; S, 6,22. 

Example 94 

Preparation of 0,L^rythro-epsiMon-((3-((carboxyaceiyi)methylamino)phenylHhio)^elta-hydroxY-^ 
nonylbenzenehexanoic add disodlum salt monohydrate 
so Step /. 3-Formylamino-phenyimercaptan 

A mixture of 3-aminothlophenot (5.0 g) formic acid (15 ml) and formic acetic anhydride (16 ml) was 
stirred at room temperature for 3 hours, The mixture was diluted with ethyl acetate (100 ml), washed with 
brine (2 x 50 ml), dried (NajSOJ and concentrated to provide the title compound as a thick oil. 
Analysis, calculated: 0,54.88; H, 4.61; N, 9.14; S, 2033. . 
*s Observed: _ 0,54.77; H , 4.76; N, 9.46; S, 20.78. 
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Step 1 (4.4 g). in TW (60 ml) was added drop wise 
to lithium aluminiumhydride (5 g) In THF (200 ml). The mixture was refluxed for 2 hours and then 
decomposed wtth ammonium chloride solution. The pH mixture was adjusted to pH 7* and then extracted 
with ethyl acetate (2 x 250 ml). The organic layer was washed with brine, d "^^ r " a * S °« 5(™ 
concentrated to provide the title compound as an oil after distillation, b.p. 1<XT at 0.1 mm. The 
hydrochloride salt melted at 138— 140°. _ mtmM 

Analysis, of HCl salt Calculated: C, 47.86; H, 5.74; N.7.97; S, 8.25; 0,20.18. 
Observed: C, 4737; H, 5.73; N.8.11; S. 18.06; 0,20.03 

Step 3. Methyl erythroHielta-hydroxy^psilon <3-<(memylamino)pheny1)thio^^ 

A mixture of the epoxide from Example 48, Step B (3.0 g). 3-N-memylammophenylmercaptan (Z0 g), 
triethylamine (4.3 ml) and methanol (60 ml) was stirred at room temperature for 18 hours. The fixture was 
concentrated and chromatographed to provide the title compound as an oil. IvT at 485 m/e was observed In 

n ° n A SSrec^^e^terfrom Step 3 (4.1 g) and dimethylmalonate (20 ml) was heated under nitrogen for 
1 hour at 165—170°. The mixture was chromatographed on silica gel to provide the title compound as an 
oil. 

20 Analysis, calculated: C, 67.68; H, 8.08; N, 239; S, 5.47. 

Observed: C, 67.73; H, 8.30; N, 2.34; S, 5.53. 

Step & D,L^rymro-3 r ({3^((4-nonylphen 
oxopropanoic acid monohydrate 

A mixture of the diester from Step 4 (3.2 g), IN sodium hydroxide (11 ml) and methanol (50 ml) was 
25 stirred at room temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin to 
provide the titie compound, m.p. 100° (dec). 

Analysis, calculated: C, 60.08; H,7.00; N, 2-26; S, 5.17. 
Observed: C. 59.85; H,7.41; N.2-77; S, 4.81. 

30 Example 95 

Preparation- of D.LH5rythroH»psllon^(3-(carboxyace^ 
benzenehexanoic acid disodium salt trf hydrate 
Step 1. Methyl epsilort-oxo-4(phenylmethy1)benzenehexanoate 

3S Aluminium chloride (15.0 g) was added in portions to an ice-cold mixture of dlphenylmethane (8.4 g), 
monomethyl adipic acid chloride (838 g) and methylene chloride (150 ml). The mixture was stirred 30 
minutes at ambient temperature and then poured onto Ice. The organic phase was separated, washed with 
water, dried (MgSOJ and evaporated to an oil. Chromatography on silica provided the title compound, as 
an oil. 

40 Analysis, calculated: C, 77.39; H, 7.14. 
Observed: C, 77.47; H.7.16. 

Step 2. Methyl derta-hydroxy-4(phenylmethyl)ber«ene hexanoate 

Sodium borohydride (1.22 g) was added in portions to a solution of the ester from Step 1 (735 g) in 
methanol (100 ml). After 2 hours the mixture was acidified with HCl. diluted with water, and extracted with 
dichloromethane. The extract was dried (MgSOJ and evaporated to an oil. Chromatography on silica gel 
provided the title compound as an oil- 
Analysis, calculated: C, 76.89; H, 7.74. 
Observed: C, 76.59; H, 7.16. 

Step 3. (E)-Methyl 4-(phenylmethyi)benzene-hex-5-enoate 

A mixture of the hydroxy ester from Step 2 (5.755 g), p-toluenesulfonlc add hydrate (0.5 g) and toluene 
(60 ml) was refluxed under a Dean Stark water separator for 45 minutes. The mixture was cooled, diluted 
with ether (60 ml), washed with IN NaOH, brine, dried (MgSOJ and evaporated to an oil. Chromatography 
on silica gel provided the titie compound as an oil. 
Analysis, calculated: C, 81.60; H, 7.53. 
55 Observed: C, 81.78; H, 7.61. 

Step 4. (E>-Methyl 53-epoxy-(4-phenyl methyl phenyl) hexendoate 

A mixture of the unsaturated ester from Step 4 (3.256 g) and 85% m-chloroperberooic add (2^5 g) In 
methylene chloride (200 ml) was stirred at 0° for 4 hours. Calcium hydroxide (4.6 g) was added. The mixture 
was stirred 20 minutes, filtered, concentrated to an oil. and the residue was chromatographed on silica gel 
50 to provide the titie compound, as an oil. 

Analysis, calculated: C. 7739; H.7.14. 

Observed: C, 77.17; H.7.16. t mji ^ 

StepS. Methyl erythrc^psllon^(3-methoxy-1,^ 
(phenylmethyi)benzenehexanoate 
65 A mixture of the epoxide from Step 4 (1.0 g), the thiol from Example 12 (770 mg), triethylamine (1.6 ml) 
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and methanol (25 ml) was stirred at room temperature for 18 hours. The mixture was concentrated and 
chromatographed on silica ge! to provide the title compound as an oil. 

Analysis, calculated: C, 67.26; H, 630; N,2.61; S, 5.98 

Observed: C, 66.91; H, 6.17; N, 2.62; S, 5.76. 

Step & D,L^rythrc^psilon-(W(« 
hanzanehexanoic acid disodium salt trihydrate 

A mixture of the dlesterfrom Step 5 (1.5 g), 1N sodium hydroxide (8.0 ml) and methanol (25 ml) was 
stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to 
provide the title compound, m.p. 226 — 223° (dec). 

Analysis, calculated: C, 55.53; H, 5.49; N, 231; S, 5.29 

Observed: C, 56.08; H, 5.26; N, 230; S, 5.16. 

Example 96 

Preparation of Erythrc^psiiorH(3-((caioox^^ 

acenaphthalenehexanolc acid disodium saltsesterhydrate 
Step t. Methyl l,2-dihydro-epsllorv<>xo-5-acenaphthalenehexanoate . . . . 

To a mixture of l^ihydro-aoenaphthene (15.4 g), adipic acid monomethyl ester mo noac.d ch o^de 
(17 8 g) and 1,2-dichloroethane (250 ml) at 0°C was added, in portions, aluminum chloride (30 g). The 
mixture was permitted to rise to room temperature over 2 hours, poured onto ice and then extracted with 
ethyl acetate (1 I) which was then washed with brine, dried over Na 2 S0 4 and concentrated to obtain a 
residue which after chromatography on silica gel and recrystallization from methanol gave the title 
compound, m.p. 51 — 55°. 

Analysis, calculated: C, 77.00; H, 6.80. 

Observed: C, 77.66; H, 6.88. 

Sfep 2. Methyl 1,2-dihydro-epsilon-hydroxy-5-acenaphthalenehexanoate 

To a mixture of the ketone from Step 1 (20 g) and methanol (500 ml) was cooled to 5*C. was added 
sodium borohydride (4.0 g). The mixture was stirred for 2 hours, concentrated and the residue partitioned 
between chloroform and water. The chloroform layer was dried over Na 2 S0 4 and concentrated to obtain 
the title compound as an oil. 

Analysis, calculated: C, 76.48; H, 7.43. 

Observed: C, 76.00; H, 7.49. 

Step 3. (EVMetbyl 1£-dihydro-acenaphthalenehex-6-enoate 

A mixture of the alcohol from Step 2 (22 g), toluene (500 ml) and p-toluenesulfomc acid (0.5 g) was 
refluxed for 30 minutes and the water produced was collected in a Dean Stark apparatus. The mixture was 
washed with water, dried over NaaS0 4 and concentrated. The residue was chromatographed on silica gel to 
give the title compound. 

Analysis, calculated: C, 81 39; H, 7.19. 

Observed: C, 81.43; H, 735. 

Step 4. (E)-Methyl'l3-dihydro-delta, epsiion^poxy^5^cenaphthalene)hexanoate 

To a mixture of the trans-olefin from Step 3 (1.0 g), methylene chloride (250 ml) and 1 N NaHCO, (50 ml) 
was added m-chloroperbenzoic acid (1.1 g). The mixture was stirred for 2 hours and then calcium 
hydroxide (3.0 g) was added. After stirring for 15 additional minutes, the mixture was filtered and the 
filtrate concentrated and chromatographed on silica gel to obtain the tide compound, m.p. 58 — 60°. 

Analysis, calculated: C, 77.00; H, 630. 

Step&^!™E^ 

hydroxy-5-acenaphthaienehexanoate w m 

A mixture of the epoxide from Step 4 (2.0 g), the thiol from Example 12 (3.2 g), triethylamine (3.0 ml) 

and methanol (50 ml) was stirred at room temperature for 18 hours under nitrogen. The mixture was 

concentrated and chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C t 67.26; H, 631; N,2.61; S, 5.98. 
Observed: C, 66.82; H, 636; N, 2.58; S, 539. 

Step 6. D,L^rythrc^psilon^{3-((cartx>^ 

acenapthalenehexanolc acid disodium slat sesterhydrate , 

A mixture of the dlester from Step 5 (2.8 g), IN sodium hydroxide (15 ml) and methanol (50 ml) was 
heated to 60°C for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to provide the 
title compound, m.p. 233° (dec). 

Analysis, calculated: C, 55.66; H, 5.19; N, 2.40; S, 5.50. 
Observed: C, 55.45; H, 5.21; N, 2.46; S, 5.66. 

Example 97 

Preparation of Eiythro«7K(&<arix>xy^l3^lhy^ 

3-qulnolinecarboxyUc add disodium salt trihydrate 
Step h Erythro-methy l-7^(H13^ihydn>^cenaphthylenyl)-2^ydroxy^xohexyi)thio)-2^ethoxy-^ 

^ u[n ^^^^^ 9 ^^l a ^ om Example 96, Step 4 (1.0 g), the thiol from Example 9 (880 mg). 
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triethvlamine (1.5 ml) and methanol (25 ml) was stirred at room temperature for 18 h <?" re J"^ e ^^. w " 
SSSm and chromatographed on silica gel to provide the tide compound which was recrystallized 
from methanol, m.p. 122—124°. 

Analysis, calculated: C, 67.12; H, 5.81; N, 2.52; S, 5.78. 
5 Observed- C, 67.22; H, 6.05; N, 2.41; S, 5.87. 

mgl. 1N sodium hydride (5 ml, and methane, = 
was reflux* ifor 3 hours. The mixture was concentrated and purified on XAD-8 resm to prov.de the title 
io compound, m.p. 255° (dec.). 

Analysis, calculated: C, 56.58; H, 5.07; N, 2.27; S, 5.20. 
Observed: C, 56.77; H, 4.94; N, 2.09; S, 5.20. 
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Example 98 

Preparation of D,L-Erythro-3-((3-(((1,2^ihYdro-5^^ 

thio)phenyl)amino)-3-oxopropanoic acid sesqulhydrate 
A solution of the disodium salt from Example 96, Step 6 (1 .0 g). In water was acidified with 1 N HCI. The 
mixture was extracted with diethylether, dried over Na^SO* and concentrated to obtain the free acid as an 
20 oil which was dissolved in acetic acid (30 ml) and heated at 50—60° for 2 hours. The mixture was 
concentrated and the residue chromatographed on silica gel eluting with chloroformimeth- 
anolrammonium hydroxide (8:4:1) as the ammonium salt Pumping under high vacuum liberated the title 
compound as the free acid. m.p. 110°C (dec) 

Analysis, calculated: C, 64.52; H,5.61; N, 2.78; S, 6.37. 
25 Observed: C, 64,58; H, 6.14; N, 3.66; S, 6^7. 

Example 99 

Preparation of Eiythro-7^(5K»rboxyM-(1^hydro^ 

3-quinolinecarboxylic acid disodium salt sesqulhydrate 
jo Sfep 7. Methyl epsllon-oxo-1,2-dihydro-3-acenaphthalene hexanoate 

• To a solution of acenaphthalene (30 g) in THF (600 ml) at 0°C was added 1 molar borane-THF complex 
(200 ml)- The solution was then permitted to stir at room temperature for 2 hours; The mixture was 
recooled to 0°C and adipic acid monomethy! ester (32 g) in THF (120 ml) was added over 30 minutes. The 
mixture was stirred at room temperature for 18 hours. Water (100 ml) was added and the mixture 
35 concentrated and chromatographed on -silica gel to provide the title compound, recrystallized from ethyl 
acetate/hexane mixture, m.p. 97 — 98°. 

Analysis, calculated: C, 77.00; H, 6.80. 
Observed: C r 76.76; H, 6.71. 

4o Step 2. Methyl epsilon-hydroxy-1 ,2-dihydro-3-acenaphtha!enehexanoate 

To a mixture of the ketone from Step 1 (4.9 g), and methanol (150 ml) cooled to 5°C was added In 
portions sodium borohydride (1.5 g). The mixture was stirred for 2 hours, concentrated and the residue 
partitioned between methylene chloride and water. The methylene chloride layer was dried over Na 2 SO*, 
concentrated and the residue was chromatographed on silica to provide the title compound as an oil. 
45 Analysis, calculated: C, 76.48; H, 7.43. 

Observed: C, 76.40; H, 7.42. 

Sfep 3. (E)-methyl 1,2-dihydro-3-acenaphthalenedelta-hexenoate 

A mixture of the alcohol from Step 2 (4.0 g), benzene (200 ml) and p-toluene-sulfonic acid (250 mg) was 
so refluxed for 1 5 minutes and the water produced was collected In a Dean Stark apparatus. The mixture was 
washed with water, dried over Na*SO«, concentrated and chromatographed on silica gel to provide the title 
compound, m.p. 52 — 64°. 

Analysis, calculated: C, 81.39; H, 7.19. 

Observed: C, 81.58; H, 7.27. 

ss 

Step 4. (E)-Methyf delta, epsilorv*poxy-1^<fihydro-3-acenaphthalenehexanoate 

A mixture of m-chloroperbenzoic acid (1-8 g), anhydrous potassium fluoride (626 mg) and methylene 

chloride (100 ml) was stirred at room temperature for 1 hour. The olefin from Step 3 (2.0 g) was added and 

the mixture stirred for an additional 1.5 hours after which the heterogeneous mixture was filtered. The 
60 filtrate was concentrated and the residue chromatographed on silica gel to provide the title compound, 

m.p. 58—60°. 

Analysts, calculated: C, 77.00; H, 6.80. 
Observed: 0,77.10; H,7.08. 

65 



40 



0 123 543 

Step 5. Erythro-methyl 7-((1-(l^-dlhydro-3.acenaphthyleny1)-2-hydroxy-6^ethoxy-6K)xohexyl)thlo)-2- 

met A 0 Sre n of l ^e r Se t ?rom Step 4 (770 mg). the thiol from Example 9 (680 mg). triemylarnine 
0 .5m.rS ZASfiSZ*) was stirre'd at room tempore for ^^o^S^ 
5 concentrated and chromatographed on silica gel to prov.de the title compound, m.p. 56-59 . 
Analysis, calculated: C, 68.23; H. 5.72; N.2.56; S. 5.87. 
Observed: C. 68.37; H.5.61; N, 2.43; S, 5.53. 

Steps. Errthrc^(5K»rboxy-1-(1,2-dihydro-3-acenaph^ 

refluxed for 3 hours. The mixture was concentrated and purified on XAD-8 resin to provide the title 
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compound, m.p. 255° (dec.). 

Analysis, calculated: C, 59.17; H, 4.79; N, 2.37; S. 5.44. 
Observed: C, 58.96; H, 4.92; N, 2.15; S, 5.42. 



Example 100 

Preparation of D,L^rythro-epsilorM(3-{{carbox^ 

ethyObenzenhexanoic acid disodium salt dihydrate 

methane. The organic extracts were dried over Na^O* concentrated and chromatographed on s.l.ca gel to 

25 V ^nt3SSS ! SS& W. 2H). 6.85-7.5 <m. 7H>, 3.65 (s. 3H>, 2.65-^.16 (m. 4H>. 2.1-2.55 (m. 4H» 
1.5—1.95 (m, 4H). 

on silica gel to provide the title compound, m.p. 56—58*. . 9H . 

NMrT(CDCIj) 6.9-7.4 (m. 9H). 4.45—4.75 (broad. 1H), 3.65 (s, 3H). 25-3.1 <s, 4H), 2.1—2.5 (m. 2H), 
1.2—2.0 (m. 6H). 

Step 3: (E)-Methyl4-(2-phenethyl)benzenehex-delta-enoata 

A mixture of the alcohol from Step 2 (9.0 g>. benzene (250 ml) and p-toluenesulfon.c aad I (25C Img) was 
refluxed for 30 minutes as the water produced was collected in a Dean Stark apparatus. The m.xture was 
concentrated and chromatographed to obtain the i title compound an c'': 9as _ 9 ~ lrn M) 26 S— 2 0 
NMR {COCIJ 7.0—7.4 (m. 9H). 55—6.5 (m, 2H), 3.65 (s, 3H). 25 (s, 4H), 2.05— 2.55 (m. 4H), 2.65— Z.0 

(quartet 2H). 

Step 4: (E)-Methyl delta. epsilon^poxy^-phenyiethylben^ 

To a mixture of the trans olefin from Step 3 (2.93 g). methylene ch onde (400 ml) and 1 N NaHOT, (120 
ml) was added m-chloroperbenzoic acid (2.4 g). The mixture was stirred for 2 hours and then calcium 
hydroxide (16 g) was added. After stirring for 15 minutes more, them.xture was filtered and the filtrate 
concentrated and chromatographed on silica gel to provide the _tWe compound asan oil. 

NMR (CDCU) 7.0—7.4 (m. 9H). 3.65 (s. 3H),3.5-3.6 (d, 1H). 2.7—3.1 (m. 5H). 2.25—2.6 (m. 2H). 155—2.1 
(m. 4H). 

so IR: (Thin film) 1735 cm"' (C-O). 

Step 5: Erythro-methyl delta-hydroxy^psilon-((3-((3-methoxy-1^-dioxopropyl)amino)phenyl)thio)-4-(2- 

55 and methanol (50 ml) was stirred at room temperature for 18 .hours under nitrogen. The mixture was 
concentrated and chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: a 67.73; H.6.41; N, 2.64; S, 553. 
Observed: C, 6759; H.6.63; N, 2.44; S. 5.65. 

so Step 6: Erymro-epsllon^(3M(carooxyacetyl)amino)phenYl)thio)-delta-hydroxy-4-(2- 

phenylethyObenzenehexanolc add disodium salt dihydrate „„,. . _.. w „ 

A mixture of the diester from Step 6 (1.0 g), 1N sodium hydroxide (7.0 ml) and methanol (30 ml) was 
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stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to 
provide the tide compound, m.p. 168 — 180°. 

Analysis, calculated: C, 57.89; H, 5.52; N, 2^2; S, 5.32. 

Observed: C, 57.89; H, 5.19; N, 2.13; S, 5.62 

5 Example 101 

Preparation of Ery1hro-7^<5^rboxy-2-hydroxy-^ 

quinolinecarboxylic add disodtum salt dlhydrate 
Step T: Erythro-methyl 7-{(2-hydroxy-6-methoxy-6-oxo-H4-{2-phenylethyl)pheny1)hexyl)thio)-2- 
io methoxy-3-qulnolinecarboxylate 

A mixture of the epoxide from Example 100, Step 4 (1.1 g), the thiol from Example 9 (923 mg), 
triethylamine (2.0 ml) and methanol (40 ml) was stirred at room temperature for 18 hours. The mixture was 
filtered, concentrated and chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 69.08; H,6.15; N, 2.44; S, 5.58. 
is Observed: C, 68.62; H, 6.28; N, 2.42; S, 6.53. 

Step 2: D,L-Erythro-7-((5H:arboxy-2^^ 
quinolinecarboxylic acid disodium salt dihydrate 

A mixture of the diester from Step 1 (1.3 g), IN sodium hydroxide (9.0 ml) and methanol (40 ml) was 
20 stirred at room temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin to 
provide the titie compound, m.p. 247° (dec). 

Analysis, calculated: 0,59.51; H, 5.31; N, 2.23; S, 5.12. 

Observed: C, 59.70; H,4.99; N, 2.23; S, 5.13. 

25 Example 102 

Preparation of Erythro^psMon^(3-((carboxyacety1)amta 

naphthalenehexanoic acid disoium salt sesquihydrate 
Step 1: Methyl 5<£,7,8-tetrahydro~epsilon-oxo-2-naphthalene hexanoate 

To a mixture of aluminum chloride (40 g) in dichlorom ethane (250 ml) was added adlpfc acid 
30 mono methyl ester monoacid chloride (17.8 g). The mixture was stirred for 15 minutes and then 5,6,7,8- 
tetrahydronaphthalene (13.2 g) was added dropwise. The mixture was stirred for 3 hours, poured onto ice, 
extracted with dtchloromethane, dried over Na^SQ* and concentrated to obtain the titie compound as an 
oil. 

Analysis, calculated: C, 74.42; H, 8.08. 
35 Observed: C, 7438; H, 8.17. 

Step 2: Methyl Epsflon-hydroxy-5,6,7^tetrahydro-2«naphthatenehexanoate 

To a mixture of the keto ester from Step 1 (35 g), in methanol (125 ml) was added sodium borohydride 
(4.0 g) over 20 mfnutes. The mixture was stirred at room temperature for 4 hours, poured into water, 
40 extracted with ethyl acetate, washed with brine, dried over Na^SO^ concentrated and chromatographed on 
silica gel to provide the title compound, m.p. 107 — 108*. 
Analysis, calculated: C, 73.88; H, 8.75. 
Observed: C, 73.72; H, 8.73. 

Step 3: (EKMethyl 5.6,7^*tetrahydro-2-naphthalene-hex-deita-enoate 

A mixture of the alcohol from Step 2 (22.6 g), benzene (15.0 mi) and p-toluenesulfonic acid (500 mg) 
was refluxed for 30 minutes as the water produced was collected in a Dean Stark apparatus. The mixture 
was concentrated and chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI,) 6.76—7.15 (m, 3H), 5.85— 6.6 (m, 2H), 3.65 (s, 3H), 2.5—2.9 (m, 4H), 1.2-2.4 (m, 10H). 

Step 4: (E)-Methyl delta, epsilon-epoxy-6,6,7,8-tetrahydronaphthalenehexanoate 

To a mixture of the (E) -olefin from Step 3 (6 g), dlchloromethane (750 ml) and 1 N NaHCOs (250 mi) was 
added m-chloroperbenzotc acid (4.9 g). The mixture was stirred for 2 hours and then calcium hydroxide (1 5 
g) was added. After stirring for 15 minutes more, the mixture was filtered and the filtrated concentrated and 
chromatographed on silica get to provide the title compound as an oil. 

NMR (COCIJ: 6.7—7.1 (m, 3H), 3.9-4.0 (m, 1H), 3.6 (s, 1H). 3.46—3.65 (d, 1H), 1.1 — 3.1 (m, 14H). 

Step 5: D,L-Erythro~methyl epsilon^{3-((3-methoxy-1^-dloxopropyl)amino)phenyl)thio)-5 f 6,7,8- 
tetrahydro-detta-hydroxy-2-naphthalenehexanoata 

A mixture of the epoxide from Step 4 (1.6 g), the thiol from Example 12 (1.3 g), triethylamine (3.0 ml) 
and methanol {50 ml) was stirred at room temperature for 18 hours. The mixture was concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI,) 9.0—9.3 (broad, 1 H), 6.85—7.65 (m, 7H), 4.1—4.25 (d, 1H), 3.7—3.9 (broad, 1H), 3.8 (s, 3H), 
3.6 (s, 3H), 3.45 (s, 2H), 2.5— 2.85 (m, 3H), 2.1—2.4 (m, 2H), 1.2—1.9 (m, 10H). 
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Step 6: Erythro^psHoM(3-HcarbQxyace^ 
naphthalenehexanoic acid disodium salt sesquihydrate 

A mixture of the diester from Step 5 (1.7 g), IN sodium hydroxide (12 ml) and methanol (65 ml) was 
stirred at room temperature for 2 hours. The mixture was concentrated and purified on XAD-8 resin to 
5 provide the title compound. 

Analysis, calculated: C f 5534; H, 5.57; N, 238; S, 5.90. 

Observed: C, 5532; H, 5.61; N, 2.53; S, 5.94. 

Example 103 
Preparation of D,L^rythro-7-((5^arboxY-24i^ 
to methoxy-3-quinollnecarboxylic acid disodium salt sesquihydrate 

Step 1: Erythro-methyl 7H«-hydraxy^n«thaxy*a 

2-methoxy-3-quinonnecarboxyiate r „ , ^ _ % 

A mixture of the epoxide from Example 102, Step 4 {1.6 g), the thiol from Example 9 (1.5 g). 

trlethylamlne (3.0 ml) and methanol (50 ml) was stirred at room temperature for 18 hours. The mixture was 
is filtered and the filtrate concentrated and chromatographed on silica gel to provide the title compound. 
Analysis, calculated: C, 66.51; H, 6.35; N, 2.67; S, 6.12. 
Observed: C, 65.27; H,6^1; N,2.91; S, 6.87. 

Step 2: D,L^rythrc-7^(5-carboxy-2-hydrox 
20 methoxy-3-quinolinecarboxylic acid disodium salt sesquihydrate 

A mixture of the diester from Step 1 (1.8 g), 1N sodium hydroxide (14 ml) and methanol (75 ml) was 
stirred at room temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin to 
provide the tide compound, m.p. 235° (dec.). 

Analysis, calculated: C, 57.23; H, 5.33; N, 2.47; S, 5.65. 
26 Observed: C, 57.35; H, 5.22; N, 2.45; S, 5.93. 

Example 104 

Preparation of 6-((2-carboxyethyl)thio)-5-hydroxyhexanolc acid bis(dicyclohexyi amine) salt 
Step 1: 6-((2-carboxyethylKhioh5-hydroxyhexanoic acid-delta-lactone 
3 o Dimethyldithiopropionate (13 g) in CHCfe (40 ml> was cooled to -30°C and treated with Cl a gas 
dissolved in CCU (5.25 mi of 85 mg a, ml" 1 ). The above solution was added to a -30°C mixture of 6- 
hexenoic add (750 mg) and trimethylamine (03 ml) In CHCI, (15 ml). The mixture was maintained at -30°C 
for 1 hour then stirred 15 hours at room temperature. Sodium bicarbonate (10 ml, 5% solution) was added 
and the reaction stirred 12 hours at room temperature. The organic layer was separated and concentrated. 
36 The residue was purified by chromatography on silica gel to yield the title compound as a viscous oil. 
NMR (COQ,): 4.5 (1H, m), 3.7 (3Hs. OCH,), 2.8 (2H, t), 2.6 (2H, t), 2.4 (2H, m), 1.9 (4H f m). 

Step 2: 6-<(2-carboxyethyl)thio>-5-hydroxyhexanolc acid bls(dicyclohexylamine)salt 

The lactone from Step 1 above (600 mg) was stirred In a mixture of THF (20 ml), 2N lithium hydroxide (3 
aq m |) and H a O (10 ml). After 1 0 hours stirring the THF was removed by concentration, the solution was diluted 
with H 2 0, made strongly addle with cone. HCI (2 ml) and extracted with CHCI 3 (5 x 20 ml). The CHCI a 
extracts were dried with anhydrous sodium sulphate and filtered. To the CHO, solution was added 
dlcydohexylamine (540 mg). The solution was then stirred 1 hour, and the CHC1 3 was removed under 
reduced pressure to yield a white solid, which yielded upon crystallization from ethyl acetate/methanol the 
46 title compound, m.p. 152—154*. 

Analysis, calculated: C. 66.179; H, 10.434; N, 4.677; 
Observed: C, 65.96; H, 10.77; N, 4.53 

Example 105 
Preparation of D,L-Erythro-7^(5s»rboxy-1-(3,4^^ 

benzopyran-2-carboxylic add disodium salt sesquihydrate 
Step 1: Methyl epsilon-oxo-(3A<llchlorophenyl)hexanoate * 

Monomethyi adipic add chloride (10 g) was combined with aluminum chloride (14.5 g) without solvent 
at 0°C 1,2-dichlorobenzene (8 g) was then added and the mixture was heated under N, for 6 hours at 100*. 
Upon cooling the reaction mixture was poured onto ice water (300 ml) and CHCI, (300 ml). The organic 
phase was dried and concentrated to yield an oIL This residue was purified on silica gel to yield the title 
compound, m.p. 49 — 51*. 
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Step 2: Methyl epsilon-hydroxy-(3 AdlchiorophenyOhexanoate 

The keto ester from Step 1 (8 g) was taken up in methanol (1 20 ml) to which was added in 3 portions, at 
room temperature, sodium boro hydride (1.6 g). After 20 minutes the reaction was quenched with a 
saturated solution of ammonium chloride (150 ml) followed by acidification with cone. HCI. The methanol 
was removed under reduced pressure, and the aqueous solution was extracted with methylene chloride (8 
x 50 ml). The residue after concentration was chromatographed on silica gel to yield the title compound. 

NMR (C0CI 3 ): 7.4 (1H, d), 73 (1H, s), 7.2 (1H, dd), 4.6 <1H, t), 3.6 (3H. s, OCH,), 2.3 (2H, t), 1.6 (6H, m). 
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SSSStS^^ acid ,850 mg> in dry -uene ,80 ^was 

refluxed undwN. in a Dean Stark apparatus for 8 hours. The reaction mixture was concentrated dissolved 
^mXlenVchtorid. (200 ml) and washed with 5% sodium bicarbonate (2x60 m land H t C » (SO: nr.,). The 
organic phase was dried and concentrated. The residue was chromatographed on s.l.cs gel to provide the 

Me tSSHSScS % OH. d). 7.3 (1H. s). 73 (IH. dd). &2 (2H. ml. 3.6 (3H. s, OCH,). 23 (4H. m). 1.9 (2H. m). 

Sreo 4- (E)-methyl delta,epsilon-epoxy-(3.4-dichlorophenyi)hexanoate „«, 11( i„ n 
The ester from Step 3 (2 g) was dissolved in methylene chloride (25 ml) to which was added a solution 
of m^hioropeSnzoic acid (1*78 g) in methylene chloride (20 ml). The '^^S^^nSSZ 
tamnerature Calcium hydroxide (1.8 g) was added and reaction was filtered after 10 minutes. Tne Tiitrate 
wTs^cemVaVed] and residue chromWaphed on silica gel to yield the title compound, m.p. 36-38-. 

Step 5: D,L-Erythro-methyl 7^(1-(3.4Kllchlorophenyl)-2*ydroxY^memoxy-6-oxohexyl)thioM-ox<>4H-1- 

Th^epoSfrom ,a S«p 4 (1.6 g) was combined with methyl 7-mercapto^xo^H-1-benzopyran-2- 
carboxylate<1.1 g) In methanol (15 ml) and triethylamine (7.5 ml) and stirred at room to™*™*™?™*'"* 
for 20 hours. The residue, upon concentration, was crystallized from methylene chlonde/ethyl acetate/ 
20 hexane to yield the title compound; m.p. 121 — 123*. 

Analysis, calculated: C, 54.87; H. 4.22; S. 6.10. 
Observed: C, 54.65; H.4.26; S. 6.09. 

Step 6- D,L^rythro-7^(5<arboxy.H3/*^chlorophenyl)-2-hydroxypentyl)mio)-^xo-4H-1-benzopyran- 

25 2 ^!^ in 0.2N sodium hydroxide ml) and 

ml) at room temperature under N a for 20 hours. The solvent was removed In vacuo to yield the title 
compound; m.p. dec 250°. 

Analysis, calculated: C, 46,49; H. 3.40; S, 533. 

30 Observed: C, 46.33; H, 3.62; S, 5.74. 

Example 106 

Preparation of D.L^rythro-7^6Karboxy-2^drox^ 

benzo-pyran-2-carboxylic acid disodlum salt dihydrate 
35 Step 1: meta-Bromobenryltriphenylphosphonium bromide . . . . 

meta-Bromobenzylbromide (100 g) was taken up in toluene (13 I) to which was added tnphenyl 
phosphlne (100 g). The mixture was refluxed under N a for 2.5 hours then stirred at room temperature tor 20 
hours. The resulting precipitate was filtered to yield the title compound; m.p. 302—304°. 

4o Step 2: 3-0-nonenyl)bromobenzene 

The phosphonium salt from Step 1 (150 g) was added to a suspension at 0°C of potassium t-butoxide 
(33 g) In tetrahydrofuran (1800 ml). After stirring 30 minutes at 0°C under N„ octylaldehyde (37.6 g) in 
tetrahydrofuran (50 ml) was added dropwise. After addition the mixture was warmed to room temperature 
for 2 hours. Diethyl ether (1 I) was added, the mixture was filtered, washed with water, dried and 
45 concentrated. Chromatography on silica gel provided the title compound as an oil. 

NMR (CDCI 3 ): 7.4 (1H, m), 7.25 (3H, m), 6^5 (2H. m), 2.2 (2H, m), 1.3 (10H, m), 0.95 (3H, t). 

Step 3: 3-nonylbromobenzene 

The olefin from step 2 (30 g) In ethyl alcohol (450 ml) and platinum oxide (500 mg) was reduced with 
so hydrogen at 3 psi for 20 minutes. The catalyst was removed by filtration through a bed of Celite/sodlum 
sulphate and the ethanol was concentrated to yield the title compound as an oil. 

NMR (COCU): 7.4 (1H, d), 73 (1H, m). 7.2 (2H, dd), 2.6 (2H, t), 1.7 (2H, m), 1.3 (12H, m), 03 (3H, t). 

Step 4: Methyl epsilon-hydroxy^3^orrylberizene)hexanoate 
55 The bromide from Step 3 (20 g) In tetrahydrofuran (25 ml) was added to a suspension of magnesium 

metal (1.9 g) in anhydrous tetrahydrofuran (30 ml). The solution was refluxed under N, for 2 hours 

following the addition. In parallel, methyl 5-formylpentanoate (13 g) was taken up in tetrahydrofuran (20 
9 ml) and cooled to -78°C The Grignard reagent was then cooled to -20°C and added to the aldehyde 

maintained at -78°C Stirring was continued 30 minutes at -78*C. The reaction was quenched with 
so saturated ammonium chloride (120 ml) and then was extracted with diethyl ether (5 x 50 ml). The residue 

after concentration of the ether extracts was purified on silica gel to provide the title compound as an oil. 
NMR (CDCIJ: 7.2 (4H, m), 4.7 (1 H, m), 3.7 (3H, s), 2.6 (2H, t), 23 (3H, m), 1.65 (9H, m), 13 (1 IH, m), 035 

(3H, t). 
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^The SSSStSZSS^ in toluene ,200 m., containing p-to.u.neau.phonic 

acid 0 1 gC^uxeS with a Dean S^ric apparatus for 3 noun. The m**£ w« 

and dissolved In chloroform (300 ml). The chloroform solution washed witt 5% sodium bicarbonate ' « x » 
ml) seated sodium chloride U x 100 ml), then dried and concentrated. The res.due was purified on s.llca 

961 3fiu«5 « W^nKf «" ' S. « d H. 0). 3.7 <3H. s>, 2.6 (2H. oj. 2.3 <3H. m>. 1.8 (2H. m). 1 .7 (2H. 
m), 13 (13H, m), 35 <3H, m). 

rhlnrooer^nzoic acid (4 0 a). The reaction was stirred 2 hours at room temperature. Calcium hydroxide (6 
£ was ^ stirred 10 minutes, and then filtered through CeHta After concentration 

o ^he filtrate, the residue was chromatography on silica gel to provide the title compound as an o I. 

NMR (CDCI,): 7.2 <4H, m) r 3.7 (3H, s), 3.6 (1H. d), 3.0 (1H, m), 2.6 (4H, m), 13 (7H, m>, 1.3 (1 1H, m), .95 
(3H, m). 

Step 7: D,L^rythro-methyl 7^2-hydroxy-6-methoxy-1 ^3-rK>nylphenyl)thio)^xohe 

^^X'^r^pf^ 9) was combined with methyl S-propy^ercapto^oxo^H-l ±enzo- 
P yra^ P rKVte (73? mg) in methyl alcohol (15 ml) and triethylamlne (73 ml) and ™^ £*%n 
was stirred at room temperature under N a for 15 hours. The reaction mixture was concentrated In vacuo 
and the residue chromato graphed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 69.20; H, 7.74; S, 5.13. 
Observed: C, 69.25; H,731; S, 4.86. 

Step 8: D,L^rythro-7^5K»rboxy-2^ 
benzopyran 2-carboxyiic acid disodium salt dihydrate 

The diester from Step 7 (1 g) was dissolved in tetrahydrofuran (17 ml) and 0.2N sodium hydrox.de > (16.8 
ml) and stirred at room temperature for 48 hours. The solution was filtered and concentrated to yield the 
title compound, m.p. 192 — 195°. 

Analysis, calculated: C, 60.34; H, 6.85; S, 4.73. 
Observed: C, 60.39; H, 6.60; S, 435. 

J5 Example 107 

Preparation of DX-erythro-7-{(H4-buty1phe^^ - 
benzopyran-2-carboxyHc acid disodium salt sesquihydrate 
Step 1: Methyl D.L^rythro-7^(M4-butylphenyl)-6^^ 

4H-1 -be nzo py ran-2-ca rboxyl ate _ , ^ ... 

40 The epoxide from Example 1 20, Step 1 (1 g) was combined with methyl 8-propyl-7-mercapto-^oxo-4H- 
l-benzopyran-2-carboxylate (915 mg) In methyl alcohol (10 ml) and triethylamlne (8 ml) and stirred at room 
temperature under N t for 15 hours. Trie reaction mixture was filtered and concentrated. The residue was 
chromatography on silica gei to provide the title compound as an oil. ^ _ , OLJ . ^ « e , nu . _ e 
NMR(C0Clj): 73 (1 H, d), 73 (6H, m>, 4* (2H, d), 4.1 (2H, broad), 4.0 (3H, s), 335 (3H, s), 3.1 5 (2H. t), 23 
45 <2H, t), 2.3 (2H, m), 1.7 <10H, m), 1.3 (2H, m), 1.0 (6H, m). 

Step 2: D,L-erythro-7-((1 ^butylphenyl)-5^rtxjxy-24iydroxYpentylHhIo)^xo-propyl-4H-1 - 
benzopyran-2-carboxyllc acid disodium salt sesquihydrate 

The diester from Step 1 (1.0 g) was taken up in tetrahydrofuran (19 ml) and 0.2N sodium hydroxide 
(1833 ml) and stirred at room temperature under N a for 48 hours. The reaction mixture was concentrated 
so and the solid residue triturated with diethyl ether, to provide the title compound, m.p. 210°. 
Analysis, calculated: C, 58.28; H, 530; S f 536. 
Observed: C, 5731; H, 5.56; S, 5.16. 

Example 108 

55 D,L^ry*hro-7-<(5^arboxy-2-rr^ 

carboxytic acid disodium salt dihydrate 
Step 1: ortho-Bromo(phenylmethyl)triphenyl phosphonium bromide 

ortho-Bromobenzylbromlde (100 g) was taken up In toluene (13 I) to which was added trlphenyl 
phosphine (100 g). The solution was refluxed for 3 hours, then cooled and stirred at room temperature for 
so 16 hours. The solid precipitate was filtered to yield the title compound. 

Step 2: 2-{1-Nonenyl)bromobenzene 

The phosphonium salt from Step 1 (150 g) was added to a suspension at 0°C of potassium t-butoxide 
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(33 g) in tetrahydrofuran (1800 ml). After stirring for 30 minutes at 0°C under N» a solution of octylaldehyde 
(373 g) in tetrahydrofuran (50 ml) was added dropwise. The reaction mixture was then stirred at room 
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temperature for 15 hours. Diethyl ether (1 I) was added and the mixture was filtered, washed with water, 
dried and concentrated to provide the title compound as an oil. 

NMR (CDC!,): 7.5 <1H, m), 7.2 (3H r m), 5.6— 6.6 (2H, m), Z2 (2H, t), 1.4 (10H, m), 0.95 (3H, m). 

5 Step 3: 2-Nonylbromobenzene 

The olefin from Step 2 (20 mg) was dissolved in ethyl alcohol (140 ml) and platinum oxide (200 mg) was 
added. The olefin was reduced with hydrogen at 3 psi for 20 minutes. The mixture was filtered through a 
bed of Celite/sodium sulfate and the filtrate was concentrated to yield the tide compound as an oil. 

NMR (CDCW: 7.5 (1H, d), 7.2 (3H, m), 2.7 (2H, t), 1.7 (2H, m), 1.4 (12H, m), 0.95 (3H r m). 

10 

Step 4: Methyl epailon-hydroxy-2-nonylbenzenehexanoate 

The bromide from Step 3 (12.3 g) In tetrahydrofuran (15 ml) was added to a suspension of magnesium 
(1 .2 g) in tetrahydrofuran and the mixture was refluxed 3 hours. In parallel, methyl 5-formylpentanoate (8 g) 
was taken up In tetrahydrofuran (20 ml) and cooled to -78°C. The Grignard reagent was then cooled to 
is -20° and added to the aldehyde maintained -78°C. Stirring was continued for 30 minutes at -78°. The 
reaction was quenched with saturated ammonium chloride (100 ml) and then extracted with diethyl ether (5 
x 50 ml). The residue after concentration of the ether extracts was purified on silica gel to provide the title 
compound as an bit. 

NMR (CDCI,): 75 (1 H, m), 7.2 (3H, m), 4.9 (1H, m>, 3.65 (3H, s), 2.6 (2H, t), 2.3 (2H, t), 1.7 (9H, m), 1.3 (13H, 
2Q m), 0.95 (3H, rrr). 

Step 5: (E)-methyl (2-nonylbenzene)hex-delta-enoate 

The hydroxy ester from Step 4 (4 g) was taken up in toluene (80 ml) containing p-toluenesulphonic acid 
(450 mg) and refluxed with a Dean Stark apparatus for 3 hours. The reaction mixture was concentrated, and 
25 taken up In chloroform (150 ml), washed with 5% sodium bicarbonate (2 x 40 ml), saturated sodium 
chloride (1 x 50 ml), dried and concentrated. The residue was purified on silica gel to provide the title 
compound as an oil. 

NMR (CDCI,): 7J6 (1H, m), 7.2 (3H, m), 6.7 (1H, d), 6.1 (1H, m), 3.7 (3H, s), 2.6 (2H, t), 2.3 (4H, m), 1.8 (2H, 
m), 1.7 (2H, m), 1.3 (12H, m), 0.95 (3H, m). 

30 

Step 6: (EHnethyl delta-epsilon-epoxy-(2-nonylbenzene)hexanoate 

The olefin from Step 6 (2.5 g) was taken up in methylene chloride (40 ml) to which was added m- 
chioroperbenzolc acid (1.85 g> In methylene chloride (20 ml). The reaction was stirred at room temperature 
for 2 hours at which time calcium hydroxide (4 g) was added. After stirring 10 minutes, the mixture was 
35 filtered on a bed of celite. The solvent was evaporated and the residue was chromatographed on silica gel 
to provide the title compound as an oil. 

NMR (CDCf,): 7.2 (4H, s), 3.8 (1 H f d), 3.7 (3H, s), 2.9 (1 H, m), 2.6 (2H, m), 2.3 (4H, m), 1.9 (4H, m), 1.4 (12H, 
m), 0.95 (3H, m). 

40 Step 7: Methyl D,L^rythro-7^(2^droxy^^ethoxy-H2<to^ 
4H-1 -benzopyran-2-carboxylate 

The epoxide from Step 6 (1.0 g) was combined with methyl 8-prbpyl-7-mercapto-4-oxo-4H-1~ 
benzopyran-2-carboxytate (730 mg) in methyl alcohol (15 ml) and tiiethyl amine (7.5 ml). The reaction was 
stirred 20 hours at room temperature under N*. The mixture was concentrated and purified on silica gel to 
- 45 yield the title compound as an oil. 

NMR (CDCIj): 7.9 (1 H, d), 7.3 (5H, m), 7.1 (1 H, s), 4.7 (1 H, d), 4.0 (3H, s), 4.0 (1 H, broad singlet), 3.6 (3H, 
s), 3.1 (2H, t), 2,5 (2H, m), 2.2 (4H, m), 1.7 (9H, m), 1.2 (13 m), 0.95 (3H, th 

Step 8; D,L^rvthro-7M(5^rboxy-2-hydroxy-1^^onytphenyl)pe^ 
so be nzopyran-2-carboxylic acid disodium salt dlhydrate 

The diester from Step 7 (1.0 g) was taken up in tetrahydrofuran (16 ml) and 0.2N sodium hydroxide 
(16.0 ml) and stirred at room temperature under N a for 24 hours. Reaction was concentrated to yield the title s 
compound, m-p, 202—205°. 

Analysis, calculated: C, 6Z34; H, 6.85; S,4.73. 
55 Observed: C, 59.95; H, 6.85; S, 4.79. 

Example 109 

Preparation of D,L^rythro^psllon-((3^rboxyaoetyl)amlno)phenyl)thlo)-delta-hydroxy-3- 
nonylbenzenehexanoic acid disoidium salt monohydrate 
so Step 1: Methyl D,L^rymro^pallon^(3^(3-methoxy-3K)xopro 
nonylbenzenehexanoate 

The epoxide from Example 106, Step 6 (1.19 g) was combined with the thiol from Example 12 (890 mg) 
in methyl alcohol (16 ml) and triethylamine (7.5 ml) and stirred at room temperature under Nj for 20 hours. 
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The reaction was concentrated and the residue chromatographed on silica gel to yield the title compound 

33 "MR (COCIJ: 9.0 (1H. s). 7£ <1H. s). 7.4 |1H, d), 7.2 (5H. m), 4.2 <1H. d), 3.9 OH, bs). 3.8 (3H. s). 3.6 <3H. 
s). 3.4 (2H, s), 2.5 (2H. t). Z3 (2H, m). 1.6 <9H, m), 1 .3 (11, m), OSS <3H. t). 
S Step 2: DX^rYthro^psilon-((3^(carboxyacetyl)amlno)phenyl)thioHJelta-hydroxv-3- 

nonylbenzenehexanoic acid disodium salt monohydrate „ _ . , , . c 

The esterfrom Step 1 <1.0 g) was taken up in tetrahydrofuran (17.6 ml) and 2N sodium rrydroxlde 07 5 
ml) and stirred for 24 hours under N, at room temperature. The reaction mixture was concentrated to yield 
jo the title compound, rrup. 200° (dec). 

Analysis, calculated: C, 59.49; H, 6.82; S, 5.29. 
Observed: C, 59.09; H, 6.71; S, 5.17. 

Example 110 

Preparation of D^rvthro^psllon^ 

hexanoic acid disodium salt dihydrate 
Step 1: Methyl DX^rythroHielta-hydrQxy^ 

n ° n ^e?o n x e £eT^ 48, Step B (1 g) was combined with 3-(methoxyoxomethyl)phenylmethyl- 

mercaptan (500 mg> in methyl alcohol (15 ml) and trimethylamine (7.5 ml) under N a at room temperature. 
After 30 hours the solvents were removed in vacuo and the residue chromatographed on silica gel to yield 

NMRTSf7.?(2a S. (6H, m), 3.9 <3H, s>, 3.8 (1H, m), 3.55 <3H, s). 3.5 <3H. m), 2-6 (2H, t>, 2.3 (2H, 
t), 1.9 (1H, d), 1.6 (7H, m), 1.2 (11H, m), 0.95 (3H, t). 

Step2: DX^rythro^psilon-(((3^rt»XYphen 

acid disodium salt dihydrate g- AA 
The ester from Step 1 (1 g) was taken up in tetrahydrofuran (20 ml) and 0.2N sodium hydroxide (19.4 
ml) and stirred at room temperature under N 3 for 48 hours. The residue upon concentration was triturated 
with 20% methanol/ether to yield the title compound, rrup. 270° (dec). 
Analysis, calculated: C, 5938; H, 7.28; S, 5.52. 
Observed: C, 61.12; H, 7.02; S, 5.21. 

Example 111 

Preparation of D,l-Ervthro^psllorH(3-<(carb^^ 

hexanoic add disodium salt sesterhydrate 
Step 1: Methyl D,L-f»vthroKjelta4iydroxy^ 

n ° n The e^de^om Example 48, Step B (1.5 g) was combined with the thiol from Example 12 (1.18 g) in 
methanol (25 ml) and triethylamine (10 ml) and stirred 15 hours at room temperature under N t . The 
reaction mixture was concentrated, and the residue was chromatographed on silica gel to yield the title 

Mm NMR (CDO 3:9.1 0 H, s), 7.6 (1 H, m), 7.4 (1H, m), 7.3 (2H, m), 7.2 <4H, m), 4.3 (1 H, d), 3.9 (1 H, bs), 3.8 (3H, 
s), 3.6 (3H, s). 3.4 (2H, s), 2.6 (2H, t), 2.3 (2H, t), 1.6 <9H, m), 0.95 (3H, t). 

45 Step 2: D,L^rythro^psilonM(3-((cartK5xyacetyl)amino)phenyl)thlo)^ 
hexanoic acid disodium salt sesterhydrate 

The dlester from Step 1 (135 g) was taken up In tetrahydrofuran (40 ml) and 0.2N sodium hydroxide (40 
ml) and stirred at room temperature under N a for 48 hours. The solvent was removed to yield the title 
so compound, m.p. 240° (dec.). 

Analysis, calculated: 0,53.37; H, 6.09; N, 2.49; S, 5.69. 
Observed: C.53.72; H, 5.74; N, 2.51; S, 5.49. 

Example 112 
Preparation of (2S,5S),(2S£R),(2R,5S),(2R,5R^^^ 
55 hydroxyhexanolc add disodium salt monohydrate 

Step 1: 2-8utylhex-delta-enoic add 

Delta-hexenoic acid (2 g) In tetrahydrofuran (25 ml) was cooled to -20°C under N a . Lithium 
dlisopropylamide (2.1 eq) was then added and the reaction mixture was warmed to roorri temperature for 
eo 30 minutes. The reaction mixture was again cooled to -20*0 and then n-butyllodlde (2.1 ml) was added and 
the reaction mixture was warmed to room temperature where H was maintained for 1 2 hours. Ice water was 
added and the mixture was made addle with 12N HCI. The mixture was extracted with diethyl ether, the 
ether was dried and concentrated to yield the title compound as an oil. 4 

NMR (COCW: 10.6 <1H. bs). 5-7 (1H, m), 43 (2H, m), 2.3 <1H, m), 2 (2H, m), 1.6 (4H, m), 1.2 (4H, m>, 0.95 
<3H, m). 



15 



20 



25 



30 



36 



40 



47 




0 123 543 

Step 2: Methyl-2-butylhex-delta-enoate 

The acid from Step 1 (3.3 g) was cfissorved in diethyl ether (940 ml) to which was added an excess of 
diazomethane in diethyl ether. The solvent was evaporated to yield the tide compound as an oil. 

NMR (COO,): 5.7 <1H, m), 4.9 (2H, m), 3.8 (3H, s>, Z3 (1H, m), 2.0 (2H, m), 1.6 (4H r m), 1.2 <4H, m), a95 
5 (3H, m). 

Step 3: Methyl 2-butyl-delta,epsiion-epoxy-hexanoate 

The ester from Step 2 (2.0 g) was taken up in methylene chloride (100 ml) to which was added m- 
chloroperbenzoic acid (4.1 g) and the mixture was stirred at room temperature under N t for 4^ hours. The 
10 mixture was concentrated and chromatographed on silica gel to yield the title compound as an on. 

NMR (CDCl 3 ): 3.6 <3H, s), 2-9 (1H, m), 2.7 (1H, t), Z5 (2H, m), 1.6 (6H. m). 1.2 (4H, m), 035 <3H, t). 

Step 4L- Methyl (2S,5S) (2S,5R) <2R,5S) (2R,5R)-5-hydroxy-6-«3H(3-methoxy-1^- 
dioxopropyl)amino)phenyl)thio)-2-rHbutyi-hexanoate 
15 The epoxide from Step 3 (800 mg) was combined with the thiol from Example 12 (910 mi), methanol (20 
ml) and triethylamine (7 ml) and stirred under N a at room temperature for 15 hours. The solvent was 
removed in vacuo and the residue was chromatographed on silica gel to yield the title compound as an oiL 
NMR (CDCI 3 ): 9.2 (1 H, bs), 7.6 (1 H, m), 7.3 (2H, m), 7.1 (1 H, m), 3.8 (3H, s). 3.65 (1 H, bs), 3.65 (3H, s) f 3.45 
(2H, 3), 3.0 (2H, m), 2.4 (2H, m), 1.6 (6H, m), 1.2 (4H, m), 0.95 (3H, t). 

20 

Step 5: (2S3S) (2S,5R) (2R,5S) (2r\3R>-2.ButyJ^((3^(carboxYacetyl)amino)phenyl)thio)-5- 
hydroxy hexanolc acid disodium salt monohydrate 

The diester from Step 4 (1 .1 g) was taken up in tetrahydrofuran (28 ml) and 0.2N sodium hydroxide (27 
ml) and stirred at room temperature under N a for 48 hours. The solvent was removed in vacuo to yield the 
25 title compound, m.p. 150° (dec). 

Analysis, calculated: C, 49.67; H r 532; N, 3.05; S, 7.00. 
Observed: C, 50.07; H, 6.03; N, 2.93; S, 7.56. 

Example 113 

Preparation of 7-(((2S,5S),(2'S,5R),(2R£SM2R,5R>-5^rt»^ 

benzopyrany-2-carboxyllc disodium salt monohydrate 
Step 1: Methyl 7^((2S,5S),(2S,5R),(2R,5SM2R,5R>-2-hydroxy-^ 
propy!-4H-1-benzopyran-2-carboxylate 

The epoxide from Example 112, Step 3 (453 mg) was combined with methyl 8-propyl-7-mercapto-4- 
oxo-4H-1-beraopyran-2-carboxvlate (600 mg) In methanol (15 ml) and triethylamine (5 ml) and stirred at 
room temperature under N a for 30 hours. The solvent was removed in vacuo and the residue was 
chromatographed on silica gel to provide the title compound, m.p. 70—72*. 
Analysis, calculated: C, 62.74; H, 7.16; S, 6.70. 
Observed: C, 62.66; H,7.16; S, 6.79. 

Step 2: 7-(((2S^M2S,5R),(2R,5S),(2R,5R)-5^rto 
benzopyran-2-carboxyllc acid disoium salt monohydrate 

The diester from Step 1 (600 mg) was taken up in tetrahydrofuran (13 ml) and 0.2N sodium hydroxide 
(13.0 ml). The mixture was stirred at room temperature under N a for 36 hours, then concentrated in vacuo. 
The residue was triturated with ether/methanol to yield the title compound, rrup. 195 — 200*. 
Analysts, calculated: C, 53.90; H, 5.90; S, 6.26. 
Observed: C 5338; H, 5.82; S, 637. 

Example 114 
Preparation of D,L-7-((5<&rboxy-2-(3^(butylthfo)m 

ben2opyran-2-carboxylic add disodium salt 

Step 1: 1-Bromo^(tHJtylthio)methyl)-benzene 

1-Butanethiol (9.5 g) was taken up In tetrahydrofuran (250 ml) and cooled to 0°C under N a . To this - 
solution was added aqueous sodium hydroxide (59.6%) and the mixture was stirred for 30 minutes at 0*C 
3-Bromobenzylbromide (25 g) was then added and the mixture was stirred at room temperature for 15 
hours. Ice water was added and reaction mixture was extracted with chloroform. The organic extracts were 
dried and concentrated. The residue was chromatographed on silica gel to yield the title compound as an 
oil. 

NMR (CDCIJ: 7.5 <1H, m>, 7A (1H # m), 7.25 (2H, m), 3.65 (2H, a), 2.45 (2H, t), 1.5 (4H, m), 035 (3H, t). 

Step 2: Methyl delta-hydroxy-3-((butylthio)methylbenzenehexanoate 

Magnesium metal (2.3 g) was suspended In tetrahydrofuran (26 ml). The bromide from Step 1 (22 g) in 
THF (60 ml) was added to maintain reflux, and at the end of addition the mixture was reflux ed for 3 hours. 
65 Methyl 5-formylpentanoate (1 5.2 g) was taken up In tetrahydrofuran (60 ml) and cooled to -78°C under N* 
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The Grignard reagent was cooled to 0°C and added to the solution of aldehyde at -78°C. The reaction 
mixture was maintained at -78°C for minutes, then warmed to 0°C and quenched with saturated 
ammonium chloride (100 ml). The mixture was extracted with ether. The ether was dried and concentrated 
and the residue was chromatographed on silica gel to yield title compound as an oil. 
5 NMR (CDCI 3 ): 7.3 (4H, m), 4.6 (1H, m>, 3.7 (3H, s), 3.7 <2H, s), 3.7 <1H, m) f 2.4 (6H, m), 1.8 (8H, m), 0.95 

(3H, t). 

Step 3: Methyl DX-7^<6-methoxy^xo-2-((butylthto 
benzopyran-2-carboxylate 

,0 The alcohol from Step 2 (1 g) and ethyl-8-propyl-7-hydroxy-4-oxo-4H-1 -benzopyran-2-carboxylate (940 

mg ) were combined in tetrahydrofuran (50 ml) with dlethylazodicarboxylate (1.07 g) at 0°C under N a . 
Triphenylphosphine (1.9 g) in TVIF (20 ml) was added dropwise over 30 minutes to the cooled solution. The 
mixture stirred 15 hours at room temperature, then concentrated. The residue was chromatographed on 
silica gel to yield the title compound as an oil. 

J5 NMR (CDCI,): 7.4 (1H, d), 7.3 <4H, m), 7.0 (1H, s), 6.8 (IK d), 5.2 (1Kt), 4.4 <2H, q). 3.6 (3H, 3), 3.6 (2H, s), 

3.0 (2H, t), 2.4 (4H, m), 1.7 (7H, m), 1.4 (8H, m), 1.0 (3K t) f 0.95 (3H, t). 

Step 4: 7M(5^boxy-2-(3-((butylthlo)methy1)ph^ 
acid dlsodium salt 

20 The ester from Step 3 (1,08 g) was taken up In tetrahydrofuran (20 ml) and 0.2N sodium hydroxide (19.5 
ml) under N, and was stirred at room temperature for 48 hours. The reaction mixture was concentrated to 
yield the title compound, m.p. 175 — 180* (dec.). 

Analysis, calculated: C, 61.63; H, 5.86; S, 5.48. 

Observed: C, 61.49; H, 5.67; S, 5.23. 

25 

Example 115 

Preparation of D,L-7^( W3^(Butyithio)methtf - 
benzopyran-2-carboxyllc acid disodium salt 

30 Step 1: D,L-Methyl 7^(1-3-({buty1thio)methyi)phenyt^ - 

benzopyran-2-cartooxylato 

Triphenylphosphine (1 .2 g > was taken up in tetrahydrofuran at 0°C under N* To this solution was added 

diethYlazodlcarboxylate (800 mg) with stirring for 30 mins. A mixture of the alcohol from Example 1 1 4, Step 

2 {740 mg) and methyl 7-merMpto-8-propyl-4-oxo-4H-1-benzopyran-2-carboxylate (700 mg) In 
35 tetrahydrofuran (25 ml) was added to the above mixture at 0°C After stirring 1 hour at room temperature 

the reaction mixture was concentrated and the residue was chromatographed on silica gel to yield the title 

compound as an oil. 

NMR (CDCI,): 7.8 (1 H, d), 7.3 (5H, m), 7.0 (1 H, s), 4.3 (1 H, m), 4.0 (3H, s), 3.8 (3H, s), 3.6 (2H, s), 3.0 (2H, t), 
2.3 (4H, m), 2.0 (2H, m), 1.5 {10H, m), 14 <3H, t) f 0.95 (3H, t). * 

40 

Step 2: 7^(1-(3M(Butylthio)methyl)phenyl)-5-<^ 
carboxyllc acid disodium salt 

The ester from Step 1 (700 mg) was taken up in tetrahydrofuran (13 ml) and 0.2N sodium hydorxide 
(12.5 ml) at room temperature under N, with stirring for 48 hours. The reaction mixture was concentrated to 
45 yield the title compound, m.p. 200° (dec.). 

Analysis, calculated: C, 59.97; H, 5.71; S, 10.67. 

Observed: C, 59.77; H, 5.90; S, 10,48. 

Example 116 

so Preparation of D,L-Erythro-7-((5^rt>oxy-MM1,1^imethyleth^^ 

propyl-4H-1 -beniopyran-2-carboxylate disodium salt monohydrate 

SCep /: D,L-Methyl (EWelta r epsilon^poxy-4-(1 r 1-dimethy!ethyl)benzenehexanoate 

Following the procedure described in Example 105, Steps 1, 2, 3 and 4, but substituting an equivalent 
55 amount of 4-t-buty \ benzene for 3,4-dIchlorobenzene in Step 1, was obtained sequentially: 

A — Methyl epsilon-oxo-(4-(1 r 1-diemsthylethyi)benzene)hexanoate r as an oil: NMR (CDCI,): 1.4 OH, s), 
1.6—2.0 (4H, m), 2^—2.6 (2H, m), 2^3.2 (2H, m), 3,75 (3H, 3), 7.5 (2H, d, J-7.5Hz), 8.0 <2H, d, J-7.5Hz). 

6 — Methyl epsllon-hydroxy-(4-(1 t 1-dlmethylethyl)benzene)hexanoate f as an oil: NMR (CDCI,): 1.4 (9H, 
s), 1.4-2.0 (6H, m), 2A (2H f t, J-6Hz), 2.5 (2H, s), 3.7 (3H, s), 4.6 (1H, t, 5-6Hz), 7.25 (2H, d, J«9Hz, 7.45 (2H, 
so d, 5-9Hz). 

C — (EH4-(1,1-Oimethylethyl)benzsne)hex-delta-«noate f as an oil: NMR (CDCI,): 1.4 (9H, a), 1.8 (2H, 
quint.), 23 (4H, quint.), 3.65 (3H, s), 5.9—63 (2H, m), 7.35 (4H, s). 

D — and the title compound, as an oil: NMR (CDCI,): 1 J3 (9H, s), 1 .56— 2.0 (4H, m), 2.4 (2H, t), 2.85—3.05 
(1H, m), 3.6 (1H, d), 3.7 (3H, s), 7.2 (2H, d), 7.4 (2H, d). 

65 
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Step 2: D,L-Erythro-methv1 7^<H4^1.1^!methylethyl)ph«n^ 

Following the procedure described in Example 113. Step 1, but substituting an equivalent amount of 
the epoxide from Step 1 above for methyl 2^uty1<lelta r epsilof>-epoxy-hexanoate was obtained the title 
5 compound, as an oIL 

Analysis, calculated: C, 67.12; H, 630; S, 5.78. 
Observed: C, 67.05; H. a92; S, 534. 

Step 3: D,L^rythro-7^<5^rboxyH4-a 
to 4H-1-benzopyrarv2-carboxy1ate disodium salt mo no hydrate 

The diester from Step 2 {715 mg) was stirred in THF (10 ml) and 0.2N NaOH (18.4 ml) at ambient 
temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and applied to a 
column of Amberlrte XAD-8 resin. The column was washed with water until the effluent was neutral. 
Eluting with ethanol gave after concentration to dryness, the title compound, as a foam. 
is Analysis, calculated: C, 59.17; H, 5.82; S, 5.45. 

Observed: C, 58.93; H. 5.45; S, 5.57. 

Example 117 

Preparation of 0,L-Erythro-7-<{6-carboxy-2-hydroxY-1 -(4-nonylphenyl)hexyl)thioM-oxo-8-propyl-4H-1 « 
20 pyran-2-carboxylic acid disodium salt 

Step 1: Methyl delta-oxo-(4-octylphenyl)pentanoate 

Methyl 4-(chloroformyl)butyrate (15.2 ml) was added to a stirred suspension of anhydrous aluminum 
chloride (32 g) in anhydrous 1,2-dichloroethane and the mixture was stirred under N a atmosphere at 
25 ambient temperature for 1 5 minutes, n-phenyloctane (15.2 ml) was added slowly and after 30 minutes the 
mixture was poured into water and ice. The mixture was extracted with CH 2 Cl a (2 x 100 ml) and the 
combined organic phases were washed wfth brine, dried (NaaSOJ and reduced to dryness to provide the 
title compound, as an oil. b t , 

NMR (CDCI 3 ): 0.9 (3H, t), 1.1—1.8 (12H, m), 2.0 (2H r quint.), 2.45 (2H, t), 2.6 (2H, t), ao (2H, t), 3.6 (3H, s), 
30 7.2 (2H, d), 7.85 (2H, d). 



Step 2: 2^4^ctyiphenyl)tetrahydro-6-oxo-2H-pyran 

A solution of the ketone from Step 1 (30 g) in methanol (150 ml) was stirred with aqueous 3N NaOH 
(47.3 ml) at 50* for 30 minutes. The mixture was cooled to ambient temperature and the mixture was diluted 

35 with water (200 ml). Sodium borohydride (6.4 g) was added by portions and the mixture was vigorously 
stirred at ambient temperature for 1.5 hours. The mixture was slowly poured into a mixture of Ice, water 
(400 ml) and concentrated HCI (12 ml) to be finally acidified with more concentrated HCI to pH3. The 
mixture was extracted with CHaCIa (2x) and the combined organic phases were washed with HjO, dried 
(NaaSO*) and reduced to dryness to provide an oil. This oil was dissolved in toluene (200 ml) and hydrated 

40 p-toluenesulfonlc acid (1.8 g) was added. The mixture was stirred at ambient temperature and after 45 
minutes the mixture was evaporated to dryness and the residue was chromato graphed on silica gel to 
provide the title compound. 

NMR (CDC!,): 0.95 (3H, t), 1.2—13 (12H, m), 1.9—2^ (4H, m), 2.5—2.8 (4H, m), 5.3 (1H, t), 7.1—7.4 (4H, 

m). 

45 

Step 3: 2-(4-OctyIphenyD-6-hydroxy-4etrahydro-2H-pyran 

A solution of lactone from Step 2 (15 g) in anhydrous toluene (260 ml) was cooled under N a at -78° and 
a solution of 25% by weight diisobutylaluminium hydride In toluene (57 ml) was added. The mixture was 
stirred at -78° and after 5 minutes, the mixture was poured into a solution of concentrated HCI (14 ml) and 
so water (200 ml) and extracted with diethyl ether (2x). The combined organic phases were washed with 
water, dried (NasSOJ and evaporated in vacuo to provide the title compound, as an oil. 

NMR (CDCU): 0.9 (3H, t), 1.1—2.1 (18H, m), 2.6 (2H, t), 3^—6.4 (3H. m), 7.0—7.3 (4H, m). 

Step 4: Methyl (Eh and (Z)-zeta-hydroxy-(4-octylphenyl)hept-alpha-enoates 
66 A solution of lactol from Step 5 (15 g) and (carbomethoxymethyleneHriphenylphosphorane (26 g) in 

CHCI, (200 ml) was refluxed for 4 hours. The mixture Is cooled to ambient temperature and reduced to 
dryness in vacuo. The residue was chromato graphed on silica gel to provide the title compound, as an oil. 

NMR (COCI,): 0.9 (3H, t), 1.1—1 .85 (16H, m), 1.9 <1H, s), 2.0—2.4 (2H, m), 2.6 (2H, t), 3.7 (3H, s), 4.65 <1H, 
t), 5.75 and 5.8 (d and d resp. 1H), 5.85—6.2 and 6.85 (m and t resp., 1H), 7.0—7.3 (4H, m). 

60 

Step 5: Methyl Zeta-hydroxy-4-octyibenzeneheptanoate 

A solution of olefin from Step 4 (1 5.3 g) in THF (150 ml) was hydrogenated under 40 psi of hydrogen In 
the presence of 5% palladium on charcoal (1.0 g) for 10 minutes. Then the reaction mixture was filtered on 
a bed of celite, washed with THF and the filtrate was evaporated in vacuo to provide the title compound, as 
65 a white solid: m.p. 49 — 50°. 
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Step 6: Methyl (E)-4-octylbenzenehept-epsilon-enoate . 

A solution of alcohol from Step 5 (12.3 g) in toluene (150 ml) was refluxed In the presence of hydrated 
D-toluenesutfonic acid (1.34 g) and after 20 minutes the mixture was cooled to ambient temperature and 
reduced to dryness. The residue was chromatographed on silica gel to provide the title compound, as an 

° IL NMR (CDCi,): 0.9 <3H, t), 1.1—1 3 (16H, m), 2.1—2.5 (4H, m), 2.6 <2H, t), 3.7 <3H, s), 5.95-6.5 <2H, m), 7.1 
(2H, d), 7.3 <2H, d). 

Step 7: Methyl (Ey-epsilon^eU-epoxy^-octylbenzene-hept-epsilon-enoate 

To a solution of olefin from Step 6 (9.0 g) in CHaCI, (75 ml) was added a solution of 85% in- 
ch I o rope rbenzoic acid (6.6 g) in CH,Cl a (100 ml). The mixture was stirred at ambient temperature and after 2 
hours, treated with calcium hydroxide (7.3 g). The heterogeneous solution was stirred for 10 minutes and 
the salts were filtered and the filtrate was reduced to dryness. The residue was chromatographed on silica 
gel to provide the titie compound, as an oil. 

NMR (CDCI,): 0,9 (3H, t), 1.1—1.5 (12H, m>, 1.5-1.9 (6H. m). 2.4 (2H, t), 2.65 <2H, t), 2.95 (1H, m), 3.6 (1H. 
d), 3.7 (3H, s), 7.2 (4H f s). 

Step 8: D,L-Erythro-methyi 7-((2-hydroxy-7-methoxy-1-(4<Krtyl phenyl 
4H-1-benzopyran-2<arboxylate 
20 Following the prooedure described in Example 113, Step 1, but substituting an equivalent amount of 
the epoxide from Step 7 for methyl 2-butyl-delta,epsilon-epoxyhexanoate was obtained the title 
compound, as an oil. 

Analysis, calculated: C, 69.20; H, 7.74; S, 5.13. 

Observed: C, 69.16; H, 8.00; S, 5.04. 

25 Step 9: D r L-EiYthro-7^(6-carboxy-2-hyd 

benzopyran-2-carboxyiic acid disodium salt 

The diester from Step 8 (287 mg) was stirred In THF (8 ml) and 0.2N NaOH (4.8 ml) at ambient 

temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and purified on a 
jo column of amberiite XAD-8 resin as described In Example 116, Step 3 to provide the title compound, as a 

foam. 

Analysis, calculated: C, 63.73; H, 6.61; S, 5.00. 
Observed: C, 63.42; H, 6.79; S,4.86. 

35 Example 118 

Preparation of (Epstlon S, zeta R) ancHepsilbn R, zeta S)-zeta-3- 
(({(carboxyacetyt)amino)phenyl)thlo)epsnon-hydroxy-4-nonylbenzeneheptanoic acid disodium salt 

Step 1: D,L-Erythro-methyl epsilon-hydroxy-zeta-«3-((3-methoxy-1 ^-dioxypropyl)amino)phenyl)thioM- 
4Q octylbenzeneheptanoate 

Methyl (E)-epsilon,zeta-epoxy-4-octyibenzeneheptanoate methyl ester (364 mg) and the thiol from 
Example 12 (210 mg) In anhydrous methanol (5 ml) and triethylamlne (037 ml) were stirred under N a 
atmosphere at ambient temperature for 18 hours. The mixture was reduced to dryness and 
chromatographed on silica gel to provide the title compound, as an oil. 
* 5 Analysis, calculated: C, 67.22; H, 7.93; N, 2.45; S, 5.61. 
Observed: C, 6636; H, 8.37; N, 2.75; S f 5.42. 

Step 2: (Epsilon S, zeta R) and (epsilon R, zeta S)-zeta-3-H((carboxyacetyl)amino)phenyl)thio)epsilon- 
hydroxy-4-nonylbenzeneheptanoic add disodium salt 
so The diester from Step 1 (315 mg) was stirred in THF (10 ml) and 0.2N NaOH (5.8 ml) at ambient 
temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and then purified on a 
column of amberiite XAD-8 resin as described In Example 117, Step 3 to provide the titie compound, as a 
foam. 

Analysis, calculated: C, 6131; H, 6.69; N, 238; S, 5.46. 
ss Observed: C, 61.31; H, 6.67; N, 2.42; S, 5.45. 

Example 119 

Preparation of 7^(5-Carboxy-2(SHiydroxy-MRM2(EM4H*ctylph 

4H-1-benzopYran-2-carboxylic acid disodium salt 
50 Step 1. 4-(Bromomethyl)-n-octylbenzene 

A solution of 4-n-octylbenzenemethanol (22.8 g) In benzene (90 ml) was added dropwlse to cooled (0°) 
phosphorus tribromide (4.9 ml). After complete addition, the reaction mixture was diluted with diethyl 
ether (200 ml), washed with water (2 x 200 ml). 5% sodium bicarbonate, brine, dried (NajSO* and reduced 
to dryness. The residue was chromatographed on silica gel to provide the title compound, as a white solid, 
65 m*p* 31—33°. 
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155—157*. 

SW 3. Methyl dM. rT^^SSSSSSSltS t^SSSSftHrmZ w» -art 

[alo -155° (C=0.667, CHCIJ. 

Analysis, calculated: C, 77.05; H, 9.56. 
Observed: Cr 76.90; H, 9.38. 

20 Step 4. Methyl 7-«2(SW n Ydroxy-6-methoxy-1 <RH2(EM-nonylphenyl)ethenyl)^oxohexyl)thIoH»-oxo^- 

carbSate(^rS) arTanhydrous methanol (0.06 ml) were mixed together for 1 nrrtnut* To thu ; mlxtt.™ 
waTaddld more anhydrous methanol (1.2 ml). After 10 minutes the mixture ^ dr/n« and 

2ff JhTreaidue was chromato 9 raphed on deactivated silica gel to prov.de the title product as an o.l,lal 0 139 

(C=0-887. CHO,). 

Analysis, calculated: C. 69.78; H.7.60; S.5.04. 
Observed: C, 69.63; H.7.4S; S.S.29. 

so Step & 7^(5^rt»xy-2(S)-hYdroxy-1(RH2(E)-(4<3ctylphenyl)«thenyl)pent^ 

benzopyran-2-carboxylic acid disodium salt hydrate .»„ MM -, _n — n „,hi„ n t 

The dlester from Step 4 (225 mg) was stirred In THF (13 ml) and 0.2N NaOH t^^J™"™* Qn . 
temDerattirefor 18 hours. The mixture was concentrated in vacuo to remove the THF and then purified on a 
c^umn^Am^rike >^8 resin as described In Example 117, Step 3 to provide the thle compound, as a 
as foam, [alo -223° (C=0.78, CHCIj). 

Analysis, calculated: C, 64.40; H.6.49: S.4.91. 
Observed: C, 64 .27; H. 6.56; S, 4.8Z 

Example 120 _„ 
Preparation of D.L-Eiythro.7((1^4-butylphenyl)(arboxy-2.hydroxypentyl)thlo)^ethyl-2-oxo-2H 

benzopyran-2-acetic acid disodium salt monohydrate 

2.4 <2H, t». 2.7 <2H, 5). 3.0 (2H. t>. 3.7 OH, s). 7 .3 W. d>, 7.95 (2H d). 

B — Methyl epsllon-hydroxy-(4-butylphenyl)hexanoate as an oil: NMR (CDCI,). 0.9 (3M, t|, l.u— iu 
(10H, m), Z3 (2H. t), 2.5 (1H. a), 2.6 (2H. t). 3.6 (3H, s), 4.6 (1H, t), 7.2 (4H. . , CR 

' C - 1 (EHiButylphenyl-nex^delta^noate as an ofl:NMR (COCI s ): 0.95 <3H, t), 1.2-2.1 (6H. m), 2.2-2.55 
(4H, m). 2.6 (2H, t), 3.7 <3H. a), 5*-6£ (2H. m). 7.1 (2H, d). 73 (2H, d). 

D - D4--Methvl delta. epaIlon-(E)-epoxy-(44>utvlphenyl)hexanoate as an oil. NMR (C0CI,). 0.9 (3H. t). 

Pr ° P £eiS mg) and methyl 7-ercap^ 

Acetate, {from Example 11), (526 mg) in anhydrous methanol {10 ml) and triethylamme ml) wre 
Sirred under N, atmosphere at ambient temperature for 18 hours. The mixture was reduced to dryness and 
chromatographed on silica gel to provide the title compound, as a white solid, m.p. 91—93-. 
Analysis, calculated: C, 68.01 ; H, 7.27; S, 5.50. 
go Observed: C, 67.95; H,7.20; S, 5.20. 

Step 3. D,L^rythro-7H(1^4^utylpheny^ 

benzopyran-2-acetic add disodium salt monohydrate - ^ KIor , r 
ThTdlester from Step 2 (771 mg) was stirred In THF (10 ml) and O^N NaOH 93 ml) « amWent 
65 temperature for 18 hours. The mixture was concentrated to remove the THF and then punfied on a column 
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of Amberllte XAD-8 resin as described In Example 117, Step 3 to provide the title compound, as a foam. 
Analysis, calculated: C, 60.37; H,6.21; S, S20. 
Observed: a 60.11; H, 6.38; S, 5^3. 

Example 121 

Preparation of aUEKrythro-7^5^rboxy-2^ 
propyl-4H-1-ben2opyran-2-carboxv1ic acid disodium salt dihydrate 

CrW, (250 ml) waTstlrred at ambient temperature. After 1 hour, the mbmire Is ^uceOto dryness and the 
residue was chromatographed on silica gel to provide the > tWe «J^P«"^, as an o I. NMR (CDC 0.9 (3H, 
t) , 1.1—1.8 (12H. m), 2.65 (2H, t), 4.25 (2H, q), 6.35 (1H, d). 7.15 (2H. d>, 7.4 (2H. d). 7.65 (1H. d). 
Steo 2. 3-<4-Octylphenyl)-2-propen-1-ol . . . . . . .„ 

A so^utionof ester frorn Step 1 (20.5 g) in THF (60 ml) was added to a cooled suspension of alum, mum 
hydride (5 g) in THF (50 ml). The mixture was stirred at ambient temperature and after 2 hours, a saturated 
aqueous solution of ammonium chloride was added and extracted with hexane <2X> The combined 
organic layers were washed with water, dried <Na,S0 4 > and * ^ 

chromatographed on silica gel to provide the title compound m.p. 30*. NMR (CDCW. °* 7 ^ V* 1 18 
(13H, m. In exchanged with D a O), 2.57 (2H, t), 4.23 (1H, t, d after D,0 exchange), 6.23 (2H, dt), 6.53 (1H, d), 
20 7.07 and 7-25 <4H, ABq). 

Step 3. 1-Bromo-3-(4-octylphenyl)-2-propene ^ . 

Following the procedure described in Example 119, Step 1 but substituting an equivalent amount of 
alcohol from Step 2 above for 4-n-octylbenzenemethanbl was obtained the title compo und, as an oil: NMR 
25 5oMH2) (CDCI 3 )i030 (3H, t), 1.1-1.8 (12H, m), 2.60 <2H, t), 4.13 (2H f d), 6.30 (1H, dt), 6.62 (1H, d), 7.07 and 
7.25 <4H, ABq). 

Step 4. D,L-Methyl delta, epsilon-{E)-epoxy-(2{E)-(4-octylpheny1)ethenYl)hexanoate 

Following the procedure described in Example 122, Step 1 but substituting an ^"ly 3 ^"^^"^ 0 ; 
30 bromide from Step 3 for cinnamyl bromide was obtained the title compound, as an oil: NMR 

(CDCI,):0.87(3H,t), 1.1-2.1 (learn), 237 (2H,t), Z60 (2H,t), 2.92 (1H, td), 3^3 (1H, dd), 3.67 (3H, s), 5.82 
(1H, dd), 6.70 (1H, d), 7.03 and 7.30 (4H, ABq). 

Step 5. D,L-Methyi {EHiYthrc-7-{(2^ydroxY-6^eth^ 

35 oxo-S-propyl-4H-1-benzopyran-2-carboxylate 

Following the procedure described in Example 119, Step 4 but substituting an equivalent amount of 
epoxyde from Step 4 above for methyl delta(S)-epsilon{R)-delta, epsilon-epoxY-(2^EH4- 
octyiphenyl)ethenyl)hexanoate was obtained the title compound, as an oil:NMR (CDCl 3 ): 0.87 (3H, t}, 1.00 
<3Hl t), 1.1-2^ (19H, m, 1H exchanged with 0 2 0), 2.37 (2H, t), 2.55 (2H, t), 3.09 <2H, t), 3.63 <3H, s), 3.8—4.2 

4* <5H, m; Including 3H, s), 6-17 <1H, dd), *45 <1H, d), 7.00 <1H, s), 7.0-7.25 (4H, ABq), 7.43 (1 H, d), 7.9 (1 H, d). 

Step & D,UE)-Erythro-7-((o^rboxy-2-hydr^^ 

4H-1 ^enzopyran-2^rboxyilc acid disodium salt dihydrate 

The diester from Step 5 (138 mg) was stirred in THF <10 ml) and 0.2N NaOH (2.3 ml) at ambient 
45 temperature for 1 8 hours. The mixture was concentrated in vacuo to remove the THF and then purified on a 
column of Amberiite XAD-S resin as described in Example 117, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated: C, 61.03; H, 6.73; S, 4.66. 
Observed: C, 8034; H, 6.75; S, 5.15 

50 

Example 122 
Preparation of D,L-(E)-Erythrc^(5«»rboxY-2^ 

1 -ben20pyran-2-carboxytic add disodium salt monohydrate 
Step ;.D,L-Methyl delta, epsllon(E)-epoxY-(2-(E)-phenylethenyl)hexanoate 
55 Tetrahydrothlophene (&6 ml) was added to a suspension of cinnamyi bromide (16 g) in a mfxtureof 
methanol (80 mi) and water (8 mi) and the mixture was stirred at ambient temperature for 1 hour. The 
mixture was concentrated in vacuo xo remove the solvent and the residue was dissolved In dlchlorometane 
(120 ml). Methyl 4-forrnyibutyrate (11.6 g f 65% pure) and triethylbenzylammonium chloride (0.60 g) were 
added. The mixture was cooled to -30*0, 10N NaOH (100 ml) was added and the mixture was vigorously 
so stirred for 5 minutes. The mixture was cooled to -70* and extracted with diethyl ether (4X500 ml). The 
combined organic phases were washed with cold water, brine, dried (NajSOJ and reduced to dryness and 
chromatographed on silica gei to provide the title compound, m.p. 40 — 41*. 
Analysis, calculated: C 73.15; H v 737. 
Observed: C f 73.03; H, 7.40. 
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StepZ D,L-Methyl (E^ry^ro-7^(2^Tydroxy^methox 
propyi-4H-1 -benzopyrarv2-carboxylate 

A solution of the epoxide from Step 1 (0.39 g) and methyl 7-mercapto-8-propy1-4-oxo-4H-1- 
ben2opyran-2-carboxylate (0.44 g) In methanol (10 mil was cooled to 0*C under of nitrogen and 
5 trlethylamine (70 ul) was added. The mixture was stirred at 0°C for 15 minutes, poured Into crushed ice, and 
extracted with diethyl ether (30 ml x 4). The combined organic phases were washed wtth brine, dried over 
NajSO* and reduced to dryness to provide the title compound as an oil. 

NMR (CDCJ,): 1.00 (3H, t), 1.4-2.0 (6H, m), 2.30 (2H, t). 2.7 (1H), 3.10 (2H, t). 3.63 (3H, s), 3.8—4.15 <5H, 
m, including 3H, s>, 6^0 <1H, dd), 6.50 (1H, dd), 7.00 (1H, s), 7.1—7.4 (5H, m), 7.43 (1H, d), 7.90 (1H, d). 

to 

Step 3. D,L^E)-Erythro-7^(5^rboxy-2-hydroxy-1-(2^ 
beruopyran-2'-carboxylic acid disodium salt monohydrate 

The diester from Step 2 (130 mg) was stirred in THF (10 ml) and 0.2N NaOH (2.6 ml) at ambient 
temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and purified on a 
ts column of Amberiite XAD-8 resin as described in Example 1 17, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated: C, 58.06; H, 5.05; S, 5.74. 
Observed: C, 58.08, H r 5.03; S, 5.71. 

20 Example 123 

Preparation of D,ME)-Erythio-6^<3-((carboxyac^ 
acid disodium salt sesqui hydrate 

Step 1. D,L-(E>-Eryth ro-methyl 5-hydroxy-6-((3-<(3-methoxy-1,3-dioxo propyl )pherryl)thfo>-8-p he nyl-7- 
octenoate 

25 The epoxide from Example 122, Step 1 (261 mg) was added to a solution of the thiol from Example 12 
(254 mg) In anhydrous methanol (0.5 ml) and triethylamine and stirred at ambient temperature for 18 
hours. The mixture was reduced to dryness and chroma tog raphed on silica gel to provide the title 
compound, as an oil. 

Analysis, calculated: C, 63.67; H, 6.20; N, 2.97; S. 6.80. 

Observed: C, 63.79; H, 6.32; N, 2.88; S, 6.61. 

Step Z D,L-(E)-Erythio^(3^(carboxYacetyl)amIno)pta acid 
disodium salt sesquihydrate 

The diester from Step 1 (300 mg) was stirred in THF (8 ml) and 0.2N NaOH (6.7 ml) at ambient 
36 temperature for 5 minutes. The mixture was concentrated in vacuo to remove the THF and purified on a 
column of Amberiite XAD-8 resin as described in Example 1 17, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated; C. 53.69; H, 5.09; N, 2.72; S f 6.23. 
Observed: C, 53.55; H,5.15; N, 2.53; S, 6.66. 

40 

Example 124 

Preparation of (EM5<S),6(R) and 5(R),6(S)^(3M(CarboxYacetyl)amino)phenyl)thio)*riydroxY^.(4. 
octy I phenyl )-7-octenoic acid disodium salt monohydrate 
Step 1. Methyl (EH5(S(,6{R) and 5(R),6(S)-6-rtydroxy-6.((3^{3-methoxy.1,3- 
45 dIoxopropyl)amlno)pheny1)th!o)-8^4octylpherrylr-7-octenoate 

A mixture of the epoxide from Example 121, Step 4 (220 mg) and the thiol from Example 12, In 
methanol (2 ml) and trlethylamine (50 uJ) was stirred at -10° for 1 hour, then 18 hours at ambient 
temperature. The volatile components were removed by evaporation and chromatography of the residue 
on silica gel provided the title compound, as an oil. 
so Step 2. (EM5(S),6(R) and 5{R),6<S )-6-{(3-((Carboxy acetyl) ami no)pheny1)thio)-5-hydroxy-8-(4-octyl phenyl)-7- 
octenolc acid disodium salt monohydrate 

The diester from Step 1 (270 mg) in THF (3 ml) and 1N NaOH (1.2 ml) was stirred under N a for 18 hours 
at ambient temperature. The mixture was concentrated to remove methanol and the aqueous solution 
purified on XAD-8 resin to provide the title compound, m.p. 190 — 195*. 
65 Analysis, calculated: C, 60.28; H, 6.68; N, 2.26; S, 5.19. 

C, 60.12; H, 6.96; N, 2.10; S, 5.73. 

Example 125 
Preparation of D,L-ErythroH}psilon^(3-<(cart^ 
go phenoxybenzenehexanolc acid 

Step 7. Methyl epsilon-oxo-(4-phenoxybenzene)hexanoate 

A mixture of diphenyl ether (850 mg), monomethyl adipic mono add chloride (898 mg) and 1,2- 
dichloroethane (15 ml), at 0* was treated with aluminum chloride (1.50 g) with stirring for 30 minutes. The 
mixture was poured onto Ice, and extracted with CH 2 Cl* The extract was dried (MgSOJ and concentrated 
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by evaporation, and the residue was purified by chromatography on silica gel to provide the title 
compound as an oil. 

Analysis, calculated: C, 73.06; H. 6.45. 

Observed: C, 73.21; H, 6.40, 

Steo 2. Methyl epsllon-hydroxy-(4-phenoxyben2ene)hexanoate 

A mixture of the tetone from Step 1 (12.48 g), in methanol (156 ml) was treated with: sodium 
borohvdrlde (1.87 g) added In portions with stirring at ambient temperature. After 2 hours the mixture was 
dUuted with water! acidified with cone HCI and extracted with CH,^ The organic extract was dned 
10 (MgSOJ and. evaporated to provide the title compound as an oil. 

Analysis, calculated: C, 72£8; H, 7.09. 

Observed: C, 72.58; H, 7.10. 

Step 5. Methyl (E)-4-phenoxybenzenehex-delta-enoate . 

is A mbcture of the alcohol from Step 2 (9.27 g) and toluene sulphonlc acid monohydrate (800 mg in 
toluene (100 ml) was refluxed under a Dean Stark water separator for 45 minutes. The mixture was cooled, 
diluted with ether (100 ml), washed with 10% K 2 CO* brine, dried (MgS0 4 ) and evaporated to yield a residue 
which was purified by chromatography on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 77.00; H, 6.80. 

20 Observed: C, 77.19; H, 6.87. 

Step 4L Methyl (E)-delta,epsilon-epoxy-4-phenoxybenzenehexanoate ^ ~„ - •% 

A mixture of the olefin from Step 3 (4.25 g), 85% m-chloroperbenzolc acid (3.34 g) and CH,CI £ (200 ml) 

was stirred at CT for 15 minutes the 4 hours at ambient temperature. Calcium hydroxide (6.7 g) was added, 
25 the mixture was stirred 2 hours, then filtered and evaporated to an oil. Chromatography on silica gel gave 

the title compound, as an oil. 

Analysis, calculated: C, 73.06; H, 6.45. 
Observed: C, 73^1; H, 6.49. 

30 Step 5. Methyl D,L^rythrc^psilorM(3^(3^emoxy-^ 

phenoxybenzenebexanoate - , 

A mixture of the epoxide from Step 4 (1.1 54 g) and the thiol from Example 12 (883 mg) in methanol (20 
ml) and triethyfamine (Z4 ml) was stirred under argon, at ambient temperature for 48 hours. The mixture 
was evaporated to dryness and the residue was chromatographed on silica gel to provide the title 
36 compound as an oil. 

Analysis, calculated: C, 64.78; H,5.81; N,2.61; S, 6.96. 
Observed: C, 64.55; H, 5.90; N, 2.53; S, 6.30. 

Step 6. D,L-ErythrcMjp«Hlon^(3^(carboxy^ 
40 benzenehexanoic add 

A mixture of the dimethyl ester from Step 5 (886 mg), methanol (20 ml), 85% KOH (300 ml) and water (2 
ml) was stirred 2 hours at ambient temperature. Ether (100 ml) was added, the mixture was acidified with 
0.5N HCI and the ethereal layer was separated, washed with water, brine, dried and evaporated to provide 
the title compound, as a foam, 
45 Analysis, calculated: C, 63.63; H, 534; N, 2.75; S, 6.29. 
Observed: C, 63.84; H, 5.53; N, 2.82; S, 6.78. 

Claims 

so 1. Compounds having the formula: 

/^-(CHnHCHJa— CH—CH.-H OL**CHJ b — (CH«) 0 — R 1 
B— X Y R* R a 

and compounds that are their pharmaceutical ly acceptable salts. In which 
X is 0 or S; 

each n is 0—2 as required to maintain four bonds to the appropriate carbon; 
a is 0 or 1; 

the broken lines represent optional double and triple bonds; 
each of b and c independently of the other, is 0 or an integer of from 1 to 5; 

R 1 is COOR a , CHsOH, CHO, tetrazole, hydroxymethyl ketone, CN, CONR*R 4 , a monocyclic or bicyclic 
heterocyclic ring containing an acidic hydroxy! group or NHSO a R*; or a radical of formula 
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— COCX — CHa). — C{CH a ),- 
R 14 



where each s Is, Independently of the other, 0, 1, 2 or 3; each R 14 is independently « 'hydrogen atom or a 
straight or branched radical; and R 1S is (A) a monocyclic or bicydic heterocyclic radical containing 

from 3 to 12 nuclear carbon atoms, a nitrogen nuclear heteroatom and optionally a sulphur or a second 
nitrogen heteroatom, each ring in the heterocyclic radical being formed of 5 or 6 atoms; or (B) a radical 
W — R 16 where W is O, S or NH and R 1€ contains up to 21 carbon atoms in straight or branched configuration 
and is (1) a hydrocarbon radical or (2) an acyl radical of an organic acyclic or monocyclic carboxylic acid 
containing not more than 1 heteroatom selected from N, O or S in the ring; R 4 is hydrogen; alkyl; hydroxyl; 
halogen; haloalkyl; benzyl; benzyl substituted with at least one R 7 , where R 7 is H, alkylthioatkyl, 
alkytthiobenzyl oralkylthioaryl; aryl; aryl substituted with at least one R s ; N0 2 ; CN; SCR,; OR ; Obenzyl. 
O-bertzyi substituted with at least one R 5 ; O-aryl; Oaryi substituted with at least one R*; SR ; NR R ; SOR 
or SO*R 5 ; where R 5 is H; alkyl; hydroxyl; halogen; haloalkyl; benzyl; benzyl substituted with at least one 
R 3 ; N0 2 ; CN; SCF 3 ; OR 3 , 0-benzyl; O-benzyl substituted with at least one R 3 ; O-aryl; O-aryl substituted with 
at least one R 3 ; SR 3 ; NR 2 R 3 ; SOR 3 or S0 2 R 3 ; 

each R a and R 3 independently of the or any other, is hydrogen or alkyl; 
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where R\ R 2 , R* and a are as defined above, R a Is H, lower alkyl, halogen, OR 2 , SR 2 , SOR 4 or SO a R 6 , where 
R 2 , R 4 and R 5 are as defined above; nR * 

Z is H, NHR # , NR 2 R fl , an N-terminal bonded essential amino acid or a lower alkyl ester thereot, OH, ux- 
or OR 2 , where R 2 and R 4 are as defined above; 

R* is 

o 1* 

(C) <r -(CH l ).-(CH=CH)r-( C),-B' 
R* 

where R\ R* and R* are as defined above, d is 0 or 1. e is 0 to 9. f and g are independent 0. 1 , 2 or 3, and 
d+e+f+g»l; 



so 



R*is 



R ,0 ls 



O O 

H 1 

H, alkyl-(C)— or haloalkyMQ— ; 



0 0 R * 



25 alkyMO-tCH,).- or ^CJ^CH^CH-CHWa.-R' 



where d is 0 or 1, e is 0 to 9, f and g are independently 0. 1. 2 or 3. and R\ R a and R* are as defined above; 
R" ts Z when d is 1 and is R 1 or Z. where R 1 and Z are as defined above, when d is 0; and 
R ia is H, acyi. formyl. CN or SO a R" where 
R ,a is H. alkyl or aryl; and 
• Y is H or OH, with the proviso that when Y is OH, A is 



and B is one of (3), (4), (5) and (6). 



2. A compound as claimed in Claim 1, in which a b. c. R 2 , R 3 , R 4 and the broken lines are as defined in 
Claim 1, 

A is 




FT 

R 1 is COOR 2 , CH 2 0H, CHO, tetrazole, hydroxymethyl ketone, CN, CONR*R\ or a monocyclic or bfcyclic 
heterocyclic ring containing an acidic hydroxy! group or NHSOfR 4 ; 

R* is H; alkyl; hydroxy!; halogen; haloalkyi; benzyl; benzyl substituted with at least one R 2 ; NO,; CN; 
SCF* OR 2 ; O-bertzyl; O-benzyl substituted with at least one R 2 ; O-aryl; O-aryl substituted with at least one 
R 2 ; SR 2 ; NRW; SOR 2 or SO t R 2 ; 
6S R 7 is H; aikytthioalkyl; alkylthiobenzyl or aikylthioaryl; 
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Y is H or OH; 
X is O or S; 
B is H; 




(CH 2 ) a R 1 




1, 
R 

9 R 4 




R 6 



O 

<" -{CH 2 ) a -CH-(C) d -R 11 wherBin 

z 




|| T— (CH 2)a R 1 
-N- 




Z is H, NHR*, NR 2 R*, an N-tenminal bonded essential, amino acid or a lower alkyl ester thereof, OH, OR 4 or 
OR 2 ; 

R 6 is H f lower alkyl, halogen, OR* or SR*; 
R« is H, lower alkyl or— (CH^R 1 ; 
R 9 is H, 
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60 



R'° is 



0 o 

1 y 

loweralkyi— <C^-, a ikyt— <C>— , 



O 
I 



O 

II 

or haloalkyl— O— ; 



R* 



alky^C>--CHJ.-- or -{O^CH^^CH^CHJ^-ta.-R 1 

R 3 



55 wherein e is 0 to 9 and f and g are independently 0 to 3; 

R 11 is Z, wherein Z is as defined above, when d Is 1 , and R n Is R 1 or Z, wherein Z is as defined above, 
when d is 0; * . . 

each a In the above definitions is independently 0 to 6 and each d in the above definitions is 0 or 1. 
3. The compounds of Formula I of Claim 1, wherein: 
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and B is 




!l 4— <CH 2 ) a R 



,1 




R 



1 



R 4 

iff- (CH 2 ) a R 1 



R 



6 




or 





(dicyclohexylammonium) salt; 

5S,6R and SR f 6S-54iydroxy-6-S-(N-trifluorc>-acetylglutathfonYl)hexanoic acid tnmethyl ester; 

methyi epsH on^butylthloM4-nonyl-benzene>hexanoate; 
" sodium epsilon-{phenyithio>-4-nonyl-benzenehexanoate; 

methyl epsllon-{(2-carboxyethyl)thioM-nonylben2enehexanoate; 

methyl epsilon-((3-methoxY-3-oxo-propyl)thio)-4-nonylben2enehexanoate; 

epst1on^(2^rboxyethyl)thio)-4-nonylbenzenehexanolcacid; 

epsilon-<(3-methoxy-3-oxopropyl)thlo)-4-nonylbenzenehexanoic acid; 

methyl 7-{(6^ethoxy-6^xc-M4Hionyl-phenyl)he 
carboxylate; 

7^5<arboxy0^4^nylphenyl)pentylH^xo^ropyl^H-1-benzopyran^ acid dlsodium 

salt monohydrate; 

methyl 7-(<&™emoxy-6<>xc~H4-nonYl^henyl)h 

7^5^rboxy-H4^nyiphenyl>^ntYl add disodium salt 

hemihydrate; 

methyl 7^5^rboxy-1^4^onylphenylpenylHhio^propyl-4-oxo-4H-1 -benzopyran-2-carboxylate; 

epsilon <S) and epsNon (R)-epsllon-<L-cysteinylH4-n-nonyl)pheny1)hexanoic acid; 

epsilon S and epsilon R^ps!lori-L-CYsteinylglycyl-(4-n-nonylphenYl)hexanotcacid disodium salt; 

D^H(3-amino^^xopropyl)th!oH4^-fwrtyl)phenYl)hexanoicacid sodium salt; 

methyl 4Hionyi^psilon^(2^(trifiuoracetyl}am 

epsllon-((4-acetyl-3-hydroxyphenyl)thio)-4-nonYlben2enehexanoic acid sodium salt; 
methyl epsilon^(3-Mrboxyphenyl)thio>-4-nonylbenzenehexanoate; 
epsiion^{3H»rbc^phenyl)thio)-4-nonylbenzenehexanoic acid; 
D^^psllorH(4^rbcocyphenylHhio>-4-nonylbenzenehexanoic acid; 

D^-7-{S^rboxy-H4-nonylphenyl)p*nty!oxyM acid disodium salt; 

DX^ethyiepsilon^2,4^lnitro*fluoro^henoxy)^onylbenzenehexanoatQe; 
DX^psilorHW(2HMrboxyetriyl)amino)-2,4^initrophenoxy)-^ acid; 
DX^psilorH5HTiercapto-2^inftrc^henoxy>-4-nonylbenzenehexanolc acid monohydrate; 
DX^psilon4Tydroxy-<5-decytthiophene-2-)-hexanoicacid; 
D,L-methyl epsilon-<butylthioJ-5-decyl-2-thiophenehexanoate; 
D,L-epsilorHbutylthio>-5-decyl-2-thio-phenehexanoic acid ; 
D r L-methyt epsilorHphenylthio}-5-decyl-2-thiophenehexanoate; . 
D r L-epsilon-<phenytthiof-5-decyi-2-thiophenehexanoic add; 
D,L-methyi epsllorH(2-aminophenyl)thio)-5-decyl-2-thiophenehexanoate; 
epsilon-<(2-aminophenyl)thiohS-d8cyl-2-thiophenecarboxy!lc acid monohydrate; 
D,L^psilonH(4^rboxyphenyl)thio)-5-decyl-2-thlophenehexanoic acid; 
DX^ethYW((6-metl)oxY«^xo-1(5^ecY«^^ 
carboxylate; 

D^-7^((5Hcarboxy-1(5<leCYl-2-^ acid; 

DX^r^ro^psilorHU^rboxyethyl)thloKleIta-hydroxY^nonYtbenzenQhexanoic acid; 

D,L^reo^psilorH(2^rboxyetriYiythIo)-delta-hydroxy-4-nonylbenzenehexanolc add dlsodfum salt; 

N^amma-L^lutamyi^D^rythro-S^rbox^ glydne 
trisodium salt trihyd rates; 

methyl D^^rythro-epsilorH(2<L)-((4(L)-amlno-6-methoxY-1 3-dloxopentyl)amino)-3-((2-methoxY-2- 
oxoethyl)amino>-3-oxopropyl)thio)-delta-hYdroxy^nonYlbenzenehexanoate; 
_ DX^ry t hro^elta-hydroxY- epsflon-{methytthioM-nonvlbenzenehexanoic acid; 
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methyl DX^rythro^ta^^^ n mmHmm 

S-4CD and LH*rythrc-5K»rboxy-2-hydro^^ disodium salts. 

aLUrythro-7^(5^rboxy.2-hydro)cy.M4^ony1phenyl)pe 
carboxylic acid disodium salt dihydrata; . . o 

5 D ^rythro-7^(5^rboxy-2-r^droxy-H^^ 

carboxylic acid disodium salt trihydrate; w M „ 0 

D,L*reo-7^<S<arboxy.2.|iYdroxyM^nonylphenyl)pentylW 
carboxylic acid monoammonium salt monohydrate; 

DX^rythr«psiloiH(4-ac8ty|.3-hydroxypheny1)thio^ 

nonylbenzenehexanoatesesquihydrate; 
, 5 DX^rYthrc^psnonH(4^C€tyl-3^cartx3xymethoxY)phenyl)th 

benzenehexanofc acid disodium salt; 

DX-erythro-7^(5Harboxy-2-hydroxy-H4-nonyiphenyl)pen 

carboxylic acid disodium salt; 

DX^rythro^<5^rtx>xy-2-hYdrox 
20 carboxylic acid disodium salt sesquihydrate; 

sodium (DX)-erythro^silon^3-aminophenylmioWelta.hydroxY^^ 

erythrc^odiumepailoM(3^acetylamino)phenyl)thioWelta-hydroxy^ 

erythro^ilon-((3^(2^rtx3xyethyl)amino>phenyl)th 

25 ^D^r^rc^D^^^ 

acid disodium salt hemi hydrate; „ J , . 

the two diastereomeric erythrc r epsilon^{3^<carboxyac«tyl)amino)phenyl)sulfi 
nonyl-benzenehexanoic acid disodium salts; ^ , . 

erythro-epsiIon^(3^<carboxymethyl)amino)phenyi)thio<lelta-hy acid 

30 disodium salt monohydrate; 

erymro^psilon^{3M(carboxymethyl)form^ 
hexanolc acid disodium salt; 

efyOTix>^psiloi*K<W{car^ 
acid disodium salt trihydrate; . . 

J5 erythrc-sodium epsnon^(4-aminopheriYl)thlo J-delta-hydroxy^-nonyibenzenehexanoate hemihydrate, 

DX^rythi^odiumepsilon^{4-acetylamino)phenylthioW^ 

DX^rythro^ps?lon^(4K<carboxy-ac^^ 
acid disodium salt; 

<DXterythrc^c<iium epsilon^(2^mirK»ph 

40 hydrate; 

DX^rythro-sodium-epsilon^({2-acetylamlno)phenylHhio)^elta-hydroxy^4- 
nonylbenzene)hexanoate; 

D,L^rythrc^psilon^(2^(U^rbonyac«tylamlnota 
phenyOhexanoate disodium salt dihydrata; 
45 erythro-7^(5H»rt>oxy-24iYdroxY-1M4-nonylphenyl)pentyl)thio-2^ acid disodium 

salt; 

erythro^<5K»rboxY-2*ydroxYO^^ acid 
disodium salt pentahydrate; 

erythro^DX>-sodiumepailon-2^<4^hloroph 
50 nonylbenzene)hexanoate; , .. 

{+>-Er^ro-2-memoxY-7K(5^arboxy-24iydroxy-H4^onylphenyl)o^ 

aCld bx^rYOTro-5-methyl-2-oxo-1^d!oxol^yl 7^(24iydroxy-^(5-methyi-2-oxo-1^-dloxol-^yl)methoxy)- 
1 ^4<iorry1phenyl>-6^ohexyl)thio)-2-methoxy-3-quinolinecarboxylate; 
55 (+>^ryrthro-2-butoxy-7((5^rbo)cy-24iydroxY-H4^nylphenyl)pe 
acid; 

D^rythro^odiumdelta-hydroxy^psilon^^ 
benzene-hexanoate; . 

epsilon-DX^r^hro^(3^cyanoacetylamino)ph^ 
50 sodium sait; 

DX^rythro>^elta4iydiT»cy-epsilorH((54i^^ 
benzenehexanolc acid disodium salt; 

^-jer^hro^pstlon^tcarooxym 
nonyi benzenehexanolc acid disodium sait hemihydrate (isomer i); 

55 
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erythro-epsllon-«3K»rboxyca^^ 

d, ^L™^!lo^ acld disodium salt; 

erythro^psilon-HMe^rboxy-l^xopr^^ 
s benzsnehexanoate dlsodium salt monohydrate (mixture of diastereomers); 
D^rythro-epsllon^(3^<3^rboxy-1^ 
hexanoic acid dlsodium salt sesquihydrate; 

D^psilon-((3-«carboxyacetyl)aminophen^ acid; 
D^rythro^(3-(((4^ony1phenylH^ 
io oxopropanoic add monohydrate; 

DX^rythro^psnoM(3-Ucarboxyacetyl)rnemylamino)phenyl)thloHe 

nonylbenzenehexanoic acid disodlum salt monohydrate; 

D^rymro^psilorH(3Hcarboxyacetyl)am^ 
4{phenytmethyl)benzenehexanoic acid disodium salt trihydrate; 
is D^rymro-epsilorMWcarboxyacetyOam 

acenaphthalenehexanoic acid disodium salt sesterhydrate; 

D^rythrc-7^{5^art>oxy-H1^ihydro 
quinoline-carboxylic acid disodium salt trihydrate; 

D^rythro-3^{:H((1^ihydrcH&-acenaph^ 
20 yl)methyl)thio)phenyl)amino)-3-oxopropanoic acid sesquihydrate; 

D,L^r^ro^psilon^(3^(carboxyacetyi)amino)phenyl)thio)delta-hydroxy-4-(2- 

phenylethyDbenzenehexanoic acid disodium salt dihydrate; 

D^-^hro-7-{{5H*rt)oxy-2-hydroxY-M^ 
carboxylic acid disodium salt dihydrate; 
25 D,L-efythro^psilorM(3^(cart>oxyacetyto 

naphthalenehexanoic add disodium salt sesquihydrate; 

DX^rythro-7^<5^rboxy-2-hydroxy-H5,6,73-tetrah 
quinoline carboxylic add disodium salt sesquihydrate; 

D,L-6-<(2-carboxyethyi)thio)-5-hydroxy-hexanoic add bis{dicyclohexyf amine) salt; 
30 D^rythro-7^(5^rboxy-M3>dichloro 
carboxylic acid disodium salt sesquihydrate; 

DX^rythro-7^5^rbcocy-24iydroxy^ 
carboxylic acid disodium salt dihydrate; 

DX^ryth ro-7^< H4-buty lphenyl)-&« f^^ 
35 carboxylic add disodium salt sesquihydrate; 
D^H5rythrc-7^(5K»rtwxy-2^Ydro 
carboxylic add disodium salt dihydrate; 

D^rythrc-epsnon-((:^carbo^ 
add disodium salt monohydrate; 
40 D^rythro^psilon^(3^(carboxyac 
add disodium salt sesterhydrate; 

(2S,5SM2S£R),(2R,5S),<2R # 5RW 
add disodi u m sa It monohydrate ; 

7M((2S3S),(2S,5RM2R,5SM2R,5R>-5^rboxY^ 
46 pyranyl-2-carboxylic add disodium salt monohydrate; 
D,L-7^(5^rboxy-2-{34(buty1tW^ 
carboxylic add dlsodium salt; 

<2S^M2R£S),(2R3S),(2R.6R)-2-butyl^(3M<carboxy^ 
acid disodium salt monohydrate; 
60 7^{{2S,5S),<2S,5R),(2R,SSM2R,5R)-&<»rboxY-^ 
pyrany-2-carboxylic acid dlsodium salt monohydrate; 

DX-7^(5K5arboxy-2^3^(butylthlo)methyl)ph 
carboxylic acid dlsodium salt; 

D^-7^<MW(butylmio)memyl)phenyl)^arto 
55 carboxylic acid disodium salt; 

DX^rythro-7^(5^rt>oxy-H4^1,1^Imem^ 
benzopyran-2-carboxy late disodium salt monohydrate; 

DX^rythro-7^(6^rboxy-2-hydroxy-M4^^ 
carboxylic add dlsodium salt; 
go (epsllon S, zeta R; and (epsilon R, zeta Sr-2eta-3-((((carboxyacetyl)amino)phenyl)thlo)epsIlon-hydroxy- 
4-nonyibenzeneheptanoic add disodium salt; 

7M(6^rooxy-2(S>-hYdroxy-1 ( RH2(EH4^ctylphenyl)efthenyl)pe 
benzopy ra n-2-ca rboxyl ic add dlsodium salt; 
DX^rythro-7«H44>utylpheriYl)-*^ro^ 
65 acetic add disodium salt monohydrate; 
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D,WE>^rythro-7^(5*»rboxy-24iYdro^ 
benzopyran-2-carboxylic acid disodium salt dlhydrate; 

bert20Dyran-2-carboxylic acid disodium salt monohydrate; , ^ . . ^- Mi „ m 

saltsesqu.hyd^ 

octenoic acid disodium salt monohydrate; 

{D4.-erythro^psilon^<W(ca*^ 
ohenoxybenzenehexanotc acid. „ x . * 

5 A pharmaceutical composition containing a pharmaceutical^ effective amount of a compound as 
claimed in any one of Claims 1 to 4 and a pharmaceutically acceptable earner. 

6. A pharmaceutical composition comprising an amount of a compound as claimed in any one of 
Claims 1 to 4 effective as a leukotriene antagonist and additionally comprising an effective amount of a 
second active ingredient selected from the group consisting of non-steroidal a nti -inflammatory agents; 
peripheral analgesic agents; cyclooxygenase inhibitors; leukotriene antagonists; leukotnene inhibitors; 
H,-receptor antagonists; antihistamine agents; prostaglandin antagonists; and thromboxane antagonists. 

7. A composition as claimed in Claim 6 in which the weight ratio of the compound of Claim 1 to the 
second active Ingredient ranges from 200:1 to 1:200. 

8. A composition according to Claim 6 or 7 In which the second active ingredient Is indomethacm. 

9. A composition as claimed in Claim 5 for use in preventing the synthesis, the action and/or the release 
of SRS — A and the leukotrienes C«, E4 and/or the leukotriene B« in mammals, especially humans. 

10. A method of preparing compounds having the formula: 

R 4 — <©— CH — CH-HCH^— COOR 1 

1 I 
B-S OH 

which comprises: 

reacting a compound having the formula: 

O 

R 4 — ®— CH— CH— (CH 2 >«— COOR 

with a compound having the formula: HS — B f n the presence of a base selected from triethytamine or 
sodium hydride, where the variables are as defined in Claim 1. 

1 1. 7-{<S<arboxy-2(S)-hydroxy-1(R^ 
benzopyran-2-carboxylic add disodium salt 

Patentanspruche 

1. Verbindungen der Formal 

^r-tCH. rrCHJ.— 0+— CH.^CHnS^r^J^CHJo—R 1 

III I 
B-X Y R* R* 

und Verbindungen, die pharmazeutisch annehmbare Salze davon sind, worin 
X 0 oder S ist; 

jedes n 0 bis 2 ist, wie geforderC urn vier Bindungen fur den entsprechenden Kohlenstoff ru 
gewahrielst^en, ^ ^ gestrichelten Unien gegebenenfalla vorhandene Doppel- und Dreifachbindungen 
darstelten; 

jedes von b und c unabhangig vom anderen, 0 oder eine ganze Zahl von 1 bis 5 ist; 

R 1 COOR*, CH a OH, CHO, Tetraxol. Hydroxymethylketon, CN, CON R a R 4 , ein monocycllscher oder 
bicyclischer heterocycllscher Ring, enthaltend eine saure Hydroxylgruppe oder NHSOiR 4 ! 1st oder em Rest 
der Formel 

R 14 

— COO( — CH a )«— C(CH X ) S — R 18 
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worin jedes s, unabhangig vom anderen, 0, 1, 2 Oder 3 ist; jedes R 14 unabhangig ein Wesserstoffatom oder 
ein geradkettiger oder vorzweigter C,-«-AJkylrest; und R 16 (A) ein monocycltscher oder bicyclischer hetero- 
cydischer Rest mit 3 bis 12 Kernkohlenstoffatomen, einem Kemstickstoff-Heteroatom und gegebenenfalls 
einem Schwefel- oder einem zweiten StickstofT-Heteroatom, wobei jeder Ring im heterocyctischen Rest aus 

5 5 oder 6 Atomen gebiidet wird; oder <B) ein Rest W — R 16 ist worin W, O, S oder NH ist und R bis zu 21 
Kohlenstoffatome in geradkettiger oder verzweigter Anordnung enthalt, und (1) ein Kohlenwasserstoffrest 
oder (2) ein Acylrest einer organischen acydischen oder monocyclischen Carbonaaure mit nicht mehr als 
einem Heteroatom ausgewahlt aus N, O oder S im Ring ist; 

R 4 Wasserstoff; AJky!; Hydroxy!; Halogen; Halogenalkyl; Benzyl; mit wenigstens einem R 

to substituiertes Benzyl, worin R 7 H, Alkylthioalkyl, Alkylthiobenzyl oder Alkylthioaryl ist; Aryl; mit wenigstens 
einem R 5 substituiertes Aryl; NO a ; CN; SCR,; OR 6 ; O-Benzyl, mit wenigstens einem R 6 substituiertes O- 
Benzyl; O-Aryl; mit wenigstens einem R 5 substituiertes O-Aryl; SR fi , NR 2 R S , SOR 6 oder SO a R 6 ist; worm R 
H; Alkyl; Hydroxyl; Halogen; Halogenalkyl; Benzyl; mit wenigstens einem R 3 substituiertes Benzyl; N0 a ; 
CN- SCF S ; OR 3 , O-Benzyl; mit wenigstens einem R 3 substituiertes O-Benzyl; O-Aryl; mit wenigstens einem 

/5 R 3 substituiertes O-Aryl; SR 3 ; NRW; SOR 3 oder SOjR 3 ist; 

jedes R 2 und R 3 unabhfingig von dem Oder Jedem anderen Wasserstoff oder Alkyl ist; 



20 




25 worin die gestrichelte Linie anzeigt, daS gegebenenfalls eine Doppelbindung vorhanden ist, und R\ R* und 
R 7 wie oben definiert sind; 



B H 
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worin R\ R a r R* und a wie oben definiert sind; R, H, nleder-Alkyi, Halogen, OR a , SR a , SOR 4 oder SO a R* ist, 
worin R 2 , R 4 und R* wie oben definiert sind; 

Z H, NHR*, NRW, eine N-terminal gebundene essentielle Amlnosaure oder ein nieder-Alkylester 
65 davon, OH. OR 4 oder OR a 1st, worin R 2 und R 4 wie oben definiert sind; 
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O R* 
(C)^ — (CHa) # — (CH— CH)< — (C) t — R 



worin R\ R 2 und R 3 wie oben definiert sind, d 0 oder 1 ist e 0 bis 9 1st f und g unabhflnglg 0, 1 , 2 oder 3 sind 
und d+e+f+g^1 ist; 



JO R» H, 



15 

ist; 

R 10 



0 O 

1 I 

Alkyl— {Q— Oder Halogens I Icy I— (Q— 



O O R a 

20 || 1 I 

Alky*— (CVHCH a ) a — — (Q^CHa).— <CH=CH)r^ C) Q — R 1 

R 3 

25 ist worin d 0 oder 1 ist e 0 bis 9 ist f und g unabhanglg 0, 1, 2 oder-3 sind und R\ R a und R 3 wie oben 
definiert sind; 

R 11 Z ist, wenn d 1 ist und R 1 oder 2 ist worin R 1 und Z wie oben definiert sind, wenn d 0 ist; und 
R 12 H, Acyl, Fonmyi, CN oder SO a R 13 ist worin 
R 13 H, AJkyl Oder Aryl ist; und 
30 Y H oder OH ist mit der MaGgabe, daB, wenn Y OH ist A 



35 



(6) 



ist B eines aus (3), (4) r (5) und (6) ist 

2. Verbindung, wie in Anspruch 1 beansprucht worin n r b, c, R £ , R 3 , R* und die gestrichelten Unien wie 
40 in Anspruch 1 definiert sind. 



R 7 



ist 



so 

R 1 COOR a , CH a OH, CHO. Tetrazol, Hdroxymethyiketon, CN. CONR a R 4 oder ein monocyclischer oder 
bicydischer heterocyciischer Ring, enthaltend eine sauer Hydroxy I gruppe oder NHS0 a R 4 , ist; 

R* H; Alky); Hydroxyi; Halogen; Halogenalkyi; Benzyl; mit wen ig starts einem R* substituiertes Benzyl; 
N0 a ; CN; SCF a ; OR,; O-Benzyi; mit wenigstens einem R 3 substituiertes O-Benzyi; O-Aryl; mit wenigstens 
55 einem R 3 substituiertes O-Aryl; SR 3 ; NR 2 R 3 ; SOR 3 oder SO a R 3 ist; 

R y H; Alkyithioalkyi; Alkytthiobenzyl oder Alkyrthioaryl ist; 

Y H oder OH ist; 

X O oder S ist; 

GO R 

R 4 




R 1 



65 *~ R 2 
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10 





If ^f- (CH2) a R 1 
"X- 




I! x "H- (CH 2>a Rl 
0 8 




is 



20 



O 
II 

Oder _(CH 2 ) a -CH-(C) d -R 



11 



ist. 



wonn 



Z H, NHR*, NR 2 R 9 eine N-terminal gebundene essentielle Aminosaure oder.ein nieder-AIkylester davon, 
25 OH, OR 4 Oder OR 2 ist; 

R« H, nieder-Alkyl, Halogen, OR 2 oder SR 2 ist; 
R a H, nieder-Alkyl Oder — <CH a ).R 1 ist; 
R 9 H, 



30 



0 o o 

1 i y 

nieder-Allcyk-(C)— Alkyl— <C)— oder Halogenalkyi— (C>— 



ist; 

35 R« 



40 



O O R 2 

Alkyl— (C)— (CHJ.— oder — (Q^rHCH,).— <CH=CH) r HC) 1J — R 1 

R s 



ist worin e 0 bis 9 ist und f und g unabhangig 0 bis 3 stnd; 

R 11 Z ist, worin Z wie oben definiert ist, wenn d 1 ist und R 11 , R 1 oder Z ist, worin Z wie oben definiert ist, 
45 wenn d 0 ist; 

wobei jedes a in den oben genannten Definitionen unabhfingig 0 bis 5 ist und jedes d in den oben 
genannten Definitionen 0 oder 1 ist. 

3. Verbindungen der Formal i nach Anspruch 1, worin 



so 



55 



SO 
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"0- 



1st, 



und B 



« R 4 
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oder 



R 6 



ist, worin a, R\ R\ R 5 , R 6 , R 8 , R 10 und R 12 wie in Anspruch 1 definlert sind. 
4. Die Verbindungen: 

D,L-Eryt h ro-6-<2-ca rboxy ethy Ith io >-5-hydroxy«6-peh ny l-h exa nsfi u re~bis(dicYclohexylammonium)salz; 
5S,6R- und 5R,6S-5-Hydroxy^S-<N-trffluoroacetylglu^^ 
Methyl -e-( butyithio H4-nony I benzol )hexanoat; 
N atri u m-e^phenylth io)-4-nony I benzol hexanoat; 
Methyl -e-((2-ca rboxyethyl )thk>M-nony Ibenzol hexa noat; 
Methyi-c-<(a-methoxy-3-oxo-propyl)thloM-nonylbenzoihexanoat; 
e-{(2-Carboxyethyl)thlo)-4-nonylben20lhexansaure; 
c^<3-Methoxy-3^xopropyl)thlo)-4-nonylbenzolhexans5ure; 
Methy!-7-<(6-methoxy-6-oxo-1-{4-nonylphenyl)h^ 
carboxylat; 

7-<5<a rboxy- H4-nonylphehyl}pentyl}-4-oxo-8-propv*^ 
monohydrat; 

Methyl-7-<<6-methoxy-6^xo-1-{4-nonYlphenyU^ 

7-{5-Cartoxy-1-(4-nonylphenYl)pentyl)tW^^ 
hydrat; 

Methyl-7-(5^ rboxy- H4-nonylphenYl)pentyl)thiCH8-^ 

e-<S)- und c-(R)-e-<L-Cysteiny!H4-n-nonyl)pheriyl-hexan3aure; 

c-<S>- und e-W-e-L-Cysteinylglycyl- (4-n-nonylphenyl)-hexansaure-dinatriumsalz; 

D,L-{(3-Amino-3H3xopropYl)thioM4^-no^ 

Methyl^nonyl-c^(2^(trn1uoracety!)amlno)ethyl)thlo)-benzolhexanoat; 

e-((4-Acetyl-3-hydroxyphenyl)thfoMHrto^ 

Methyl-e-<(3-carboxyphenyl)thlo)-4-nonytbenzolhexanoat; 

€-<(3-Carboxyphenyl)thioH-nonylbenzolhexansaure; 

DX-e-{(4-Carboxyphenyl)thfoM-nony1benz6lhexansdure; 

D f L-7-{5-CartxDxy-1-<4-nonYl phenyl )pem 

D,L-Methyl-e-(2 f 4-<iinitro-5-fluorphenoxyM-nonyibenzolhexanoat; 
D f L-e-{5-((2-C^rboxyethyl)amino)-2/^lnitrophenoxy)^nonylberizolhexansaure; 
D^-e-(5^ei«pto-2 r 4^initrophenoxy)^nonylbenzolhexansdure-monohydrat; 
D,L-e-Hydroxy-(5-decyithlophen-2-)hexansaure; 
0 r L-Methyl-e-{butylthlo)-5-decYi-2-thlophenhexanoat; 
0,L-e-(ButyJthio)-5-decyl-2-thiophenhexansaur9; 
D,L-Methy1-e-<phenYlthlo)-5-decyl-2-thiophenhexanoat; 
0,L-e-(Phenylthio>-&-decyl-2-thiophenhexans«iure; 
D,L-Methyl-e-<(2-aminophenyl)thlo)-S-decy(-2-thiophenhexanoat; 
e-((2-Arnlnophenyl)thio)-5-decyl-2-thiophencarbonsaure-monohydrat; 
D,L-e-((4~Carboxyp h enyl)thlo)-5-decy l-2-thiop h enh exansa* ure; 
OX-Methyl-7^(<6-methoxy^-oxo-1-{5-decyl-2-thienyl))-xyl)thlo)-8-propYl-4^ 
carboxylat; 

D^-7-<(<5^artooxY-1-{5Hjecyl-2-thienyl))pent^ 

D,L-EfYthro-e-((2)cart^xyethyl>thlo)^hydroxy^nonylbenzolhexansaure; 

D^-Threo-e-U2-<»rboxyethylKhio^hYdroxy^ 

N-y-L-glutamyi-S-<D^-erythro-5s»rbo^ 
trinatriumsatz-trf hydrate; 

Methyl-DX-er^ro-e-<(2(LM{4(U-amlno-5-me^^ 
oxQethyl)amIno-3K>xopropylhhlo-5-hydroxy-4-nonylbenzolhexanoat; 

D^^rythro-o^ydroxy-e-(methylthio)'4-nonylbenzolhexans5ure # 

Methyt-D,L-erythro-6^ydroxy-e-(methylsulfi^ 

S-<(Dund L)-EiYthro-5<arboxy-2-hydroxY-1-{4-nonylphenyl)pentyl)-t^steinYlglycin-dinatrium 

DX-Erythro-7-<(5-carboxY-2-hydroxy-M4-non 
2-ca rbonsdure-dinatriu msalz-dlhyd rat; 

DX-Erythro-7^(6^rboxY-2-hydroxY-W4-non^^ 
saure-dlnatriumsalz-trf hydrat; 

D^-Threo-7-((5-carboxy-2-hydroxY-H4^onylph 
ca rbonsau re-monoa m m oniumsa Iz-monohydrat; 
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D L-ErYthro-e-((4-acety1-^^ 
Natriu^D.L)^(4-acetyl-3-hydro^ 
D^rymro-natrium^Ydroxy^-«2-hydro^ 
benzol hexanoatsesquihydrat; 
DX-Erythro-e-<{4-acety1-:Mc^ 

^"^L-Tr^rc^ 

MU ^^^r^{{5H»rboxy-2-hydroxy-1 .{4-nonyl phenyl )pentyl)thio>-2-oxo-2H-1 -benzopyra n-3- 

carbonsaure-di natriu msatz-sesquihydrat; 

Natrium-{D,U^rythrCHe^3^mlnophenylthio)-6-hydroxy-{4-nonylphenyl)hexanoat; 

Eryrthrchnatrium^(3^cetylamino)phenyl)thio)-€-bYdroxY^nonylbenzolhexanoat;^ 
Erythro-eM(3M(2^rboxye^ 

M %X-£rythro-e^3^(2s»rboxy^ 

dlnatriumsalz-hemihydrat; . . 

diezwei diastereomeren Erythro.e-{(3-({carboxyacetyl>-amino) phenyl )sutflnyD-6-hydroxy-4-nonyl- 

benzolhexansaure-dinatriumsalze; a . 

Erythro-e-({3^<cartx>xymethYrlte^^ 
monohydrat; 

Erythro-eM(3-((carboxymethylKonr^ 

dlM E^ro-c-<(3^(carboxyacetyl)ami 
salz-trihydrat; 

Erymro-natrium-e^(4-aminophenylKhio-o^ 

DX-&ythro-natmjm^-((4-acetylam^ 

D^iYthro-e^(4^rboxyaoetyl)am^ 

sa Iz* 

(D,L>Erythro-natrium-e-{{2-aminophenyl^ 

D^iYthro-rurtrium-e^{(2^c*tylam 

DX-Erythro^(2^<2<arboxyacet^ 
dmatriumsalz-dihydrat; „ e - _,, . 

Erythro-7-((5-carboxy-2-hydroxv-H4^ 
salz* 

Erythro^(5-carboxy-24iydroxy-W^ 
salz-pentahydrat; 

Ervthro^D^)-natrium-e^(2^(4^to^ 
benzoljhexanoat; 

(44€rythro-2^ethoxy-7^(5<a^ 
carbonsaure; 

DX^rythro-5^ethyl-2H«o^;3<ito^ 
lM4-nonYlphenyl>^xohexYl)thio)-2-niethoxy-3-chinolincarboxylat; 

(+)-Erythro-2^toxY-7^(5-cartrKrocy-24iYdroxyO 

D^-Erythro-natrium-d^droxy-e^(3M^ 
hexanoat; 

e-DX-Erythro^(3-<cyanoacettylamino 

D,L-Erythrc>^hydroxy-e-{((54^ 
dinatnumsatz; 

(+Kiythit>-c^(3M{carboxymethyl)amIno)-3-oxo-2^phenylmethyl)pro 
benzolhexansaure-dinatriumsalz-hemlhydrat (Isomer I); 

Erythro-e^(3-carboxycarbonYtte^ 
salz; 

D^-e^(3^(carboxyacetyl)aiTi!no)phenYl)tN^^ 

Erythro^(:M(2^rboxY-1sJXYpro 
dinatriumsalz-monohydrat (Gemlsch von Dlastomeren); 

D^rYthro-e^{3-((3HMrtoxyM 
dinatriu msa Iz-sesq ui hyd rat; 

D^^(3^(carboxyacetyl)amlnophenyl)thi^^ 

DX^rymro^{{3^<(4^onylpheny1Mtetrah 
oxopropansduremonohydrat; 

D^-ervthro-e-((3^<cartra 
dinatriumsalz-monohydrat; 

DX-EiYthro-e^(3^(carboxyace^ 
di natrlumsalz-t ri hyd rat; 
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D,L-Er^ro-e^W(carboxyacetyO^ 
saure^inatriumsalz-6esterhydrat; ^ v ^ 

D4--Erymrc-7-{(5-<»rboxY-1-<1,2-dih^ 
chinolincarbonsaure-dinatriumsalz-trihydrat; 
5 DX^rythro-:M(3^(<1^^hYdro-5-ac^ 

yl)methyl)thio)phor^)amino)-3HDXopropansaui«e^uihYdrat; 

DX-Erythro-6-((3^{carboxyacetyl)am^ 
dinatriumsatz-dlhydrat; ^ „ 

D4.-&7thro-7^(5<arbcocy-2-hYdroxY^^ 
70 carbonsaure-dinatriumsalz-dihydrat; 

D^-Erythro-e-{(3-<<carboxyacetyl)am 
hexansSu re-din atri u msa Iz-sesqu i hydrat; 

D,L^rythro-7-((5^rboxy-2-hydroxy-1^5,6^ 
chi no I i ncarbonsau re-d i natri u msalz-sesq u i hyd rat; 
is D,L-6-<(2^rboxyethyl)mio)-5-hydrox^ 

D,L-Erythit>-7-(<5^rtx^-1^3.4-di^^ 
ca rbonsau re-dinatHumsalz-sesquihyd rat; 

DX-Erythro-7-{5^rt>oxy-2-hydroxy-H3-nonylphenyl)pent^ 
carbons^ure-dinatriumsalz-dihydrat; 
20 DX-Erythro-7^(H44jutyipher^l)-^ 
ca rbo ns3u re-dina tnumsa Iz-sesqui hyd ra t; 

DX-Erythro7^(5-<»n^xy-2-hydroxy-M 
ca rbonsau re-dlnatriumsalz-di hyd rat; 

D,L-Erythro-e-<(3-{(carboxyacetyl)amino)ph^ 
25 salz-monohydrat; 

D,L-£rywn«-<(3-<(cart)oxyacetyl)a^^ 
salz-sesterhydrat; 

(2S£S),(2S,5RM2R,5S),(2R,5R)-2-ButyW(3^rbo^ 
dinatriumsatz-monohydrat; 
jo 7-<«2S^M2S£RM2R£SM2R,5R)-5-Cartxixy-2-hydro 
benzopyrany1-2^rbonsflureKiinatrium3alz-rnonohydrat; 

D^-7-(<5-Cert>oxy-2-(3-<(butylthk>)methyt)ph 
ca rbonsSure-dlnatriumsalz; 

<2S3S),<2R,5S),(2R3S),(2R,5R)-2-Butyl-6-({3-<*r^^ 
35 dinatriumsatz-monohydrat; 

7-<<<2S,5SM2S3R),(2R3SM2R,5R>-6^rboxy-2-^ 
benzopyranyl-2-carborisdurs-dinatriumsaiz-monohydrat; 

0^-7-<(5<^rbcocy-2-<3-<(butylthto)met^^ 
carbonsfiu re-dlnatrlu msatz; 
40 D^-7-<(1-{3-{(butyimio)methyl)phenYt}-5-ca -benzopyran-2- 

ca rbonsaure-dinatrtumsatz; 

D,L-Erythrc~7-<(5^ftX9xy-1M4^1,1-dime^ 
benzopy ran-2-carboxyiat-di natriumsalz-mo nohyd rat; 

D^-Erythro-7-<{6-<arboxy-24^droxY-M4-nonyl^^ 
45 ca rbonsau re-dinatri um salz; 

(e-S, ?-R>- und (e-R, ^-SK-3-{(((Carboxyacaty1)amino)phenYl)thio)-e-hydroxy-4-nonylbenzolheptan- 
sau re-dinatri u msa tz; 

7^(5^arooxy-2(S)-hydroxy-1(R}-2(EH4-octylphen^^^ 
pyran-2-ca rbonsau re-d I natriu msalz; 
so D^-Erythro-7-<(1-(4-butylphenYl)-5-carboxy-2-h^ 
essigs£ure-dinatriu msa Iz-mono hydrat; 

DX-<E^Erymrc-7-{(5-carboxy-2-rtydrox^^ 
benzopy ran-2-ca rbonsa u ra-dina triumsa Iz-dihydrat; 

D,L-<E>-Erythro-7-{(5-carboxy-2-hydroxy-1 -(2-phenylethenyi)pentyl)thioM-oxo-8-propyl-4H-1 -benzo- 
55 pyran-2-carbonsduiB^inatiium3aiz-rnonohydrat; 

D^HE)-Erymro^(3^(cartx>xyacetYl)amino)phen 
sa Iz-sesqu i hyd rat; 

(EM5<S),6(R); und 5(R),6<S)-6-<(3-<<cartx>XYacetyl}amino)ph 
octensaure-dinatrfumsalz-monohydrat; 
6o (D,L^rythro^(3^carooxyacetyl)amirio)pher^ 

5. Pharmazeutische Zusammensetzung, enthattend elne pharmazeutisch wfrfcsame Menge einer 
Verbindung, wie In einem der AnsprOche 1 bis 4 beansprucht, und elnen pharmazeutisch annehmbaran 
Trager. 

6. Pharmazeutisch Zusammensetzung, enthattend eine als Laukotrien-Antagonist wtrksame Menge 
65 einer Verbindung, wie In einem der AnsprOche 1 bis 4 beansprucht, und zusatztlch enthattend eine 
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wfrksame Menge eines zweiten aktiven Bestandteils, ausgewahft aus der Gruppe, bestehend aus nicht- 
sterolden, entzOndungshemmenden Mltteln; peripher wirkenden Analgetika; Cyclooxygenaseinhibitoren; 
Leukotrienantagonisten; LeukotrienJnhibJtoren; H^Rezeptor-Antagonisten; Antihistaminika; 
Prostaglandlnantagonlsten; und Thromboxanantagonfsten. 
s 7. Zusammensetzung, wie In Anspruch 6 beansprucht, worin das Gew.-VerhSltnis der Verbindung 
nach Anspruch 1 zum zwerten aktiven Bestandteil im Bereich von 200:1 bis 1 :200 liegt 

8. Zusammensetzung nach Anspruch 6 Oder 7, worin der zweite aktive Bestandteil Indomethadn ist. 

9. Zusammensetzung, wie in Anspruch 5 beansprucht zur Verwendung bei der VerhOtung der 
Synthese, der Wirkung und/oder der Freisetzung von SRS — A und der Leukotriene C4, D*. E* und/oder des 

jo Leukotriens B 4 in Saugetleren, (nsbesondere Im Menschen. 

10. Verfahren zur Herstellung von Verbindungen mit der Formal 

r^-H^-CH— CH-HCH 2 ) n — COOR 1 
I I 

75 B— S OH 



durch Reagieren einer Verbindung mit der Formel 



O 

20 / \ 

R<— <S>— CH— C H — (CH 2 } n — COOR 

mit einer Verbindung mit der Formel HS — B in Gegenwart einer Base, ausgewahlt aus Triethylamin oder 
Natriumhydrid, worin die Variablen wie in Anspruch 1 deflnlert sind. 
2S 11.7 -M5 -Carboxy -2(S) -hydroxy - 1(R) -(2(E) -(4 -octylphenyl)ethylen)penty1)thio) -4 -oxo - 

8 - propyl - 4H - 1 - benzopyran - 2 - carbonsaure - dinatriumsalz. 



30 



35 



Revindications 

1. Composes de formule: 



45 



so 



A — (CH n ^CH n ).— CH— CH B —(CH l ^HCH fl ) l) -HCH 11 ) 0 --R 1 
B— X Y R 3 R 2 



et composes qui sont leurs sels pharmaceutiquement acceptables, dans lesquels 
XestOouS; 

chaque n est 0—2, selon les necessites pour maintenir quatre liaisons sur le carbone appropne; 
40 aestOoul; 

les lignes pointiliees representent des doubles liaisons et des triples liaisons optionnelles; 
cheque b et c, independamment Tun de I'autre, est 0 ou un nombre entler de 1 a 5; 
R 1 est COOR 2 , CH2OH, CHO. tetrazole, hydroxymethylcetone, CN, CONR 2 R*, un noyau het$rocyclique, 
monocydique ou blcydique, contenant un groupe hydroxyle aclde ou NHS0 2 R 4 ; ou un radical de formule 



R 14 

— COO<— CH 2 >.— C(CH 2 ),— R" 



dans laquelle chaque s est, independamment de I'autre, 0,1, 2 ou 3; chaque R 14 est independamment un 
atome d'hydrogene ou un radical alkyle en C, — C4, llneaire ou ramffie; et R 18 est (A) un radical hetero- 
cydique, monocydique ou bicy clique, contenant de 3 a 12 atomes de carbone dans le noyau, un 

55 heteroatome nudeaire qui est un atome d'azote et eventuellement un heteroatome de soufre ou un 
second heteroatome d'azote, chaque noyau, dans le radical hete>ocyc!ique, etant forme de 5 ou 6 atomes; 
ou (B) un radical W&R 1 *, dans lequel W est O, S ou NH et R" contient jusqu'a 21 atomes de carbone, en 
configuration droite ou ramiftte, et est (1) un radical hydrocarbon^ ou (2) un radical acyle d'un adde 
carboxylique organique, acycllque ou monocydique, ne contenant pas plus d'un heteroatome choisi parmi 

so N, O ou S dans le cyde; 

R 4 est un hydrogene; un groupe alkyle; hydroxyle; halogeno; halogenoalkyle; benzyle,; benzyle 
substftu6 par au moins unR 7 , ou R 7 est H, un groupe alkylthioalkyle, alkylthiobenzyle ou alkytthioaryle; 
aryle; aryle substitue par au moins un R 8 ; N0 2 ; CN; SCR 3 ; OR 6 ; O-benzyle, O-benzyle substitue par au 
moins un R 8 ; O-aryle; O-aryle substitue par au moins un R s ; SR a ; NR 2 R 8 ; SOR 8 ou SO t R 8 ; dans lequel R 8 est 

65 H; alkyle; hydroxyle; halogeno; halogenoalkyle; benzyle; benzyle substitue par au moins un groupe R 8 ; 
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N0 2 - CN- SCF 3 ; OR 3 ; O-benzyle; O-benzyle substitue par au moins un R 3 ; O-aryle; O-aryle substitue par au 
moins un R 3 ; SR 3 ; NR 2 R 3 ; SOR 3 ou SO a R 3 ; 

cheque R 2 et R 3 , independamment I'un de rautre, est un hydrogene ou un groupe alkyie; 



5 A est H, 



to 



15 



20 



R 




dans lesquelles les lignes pointillees indiquent qu'une doubie liaison est eventuellement presente et R\ R 8 
et R 7 sont tels que definis ci-dessus; 



8 est H. 



(2) 



25 



30 




Q B 4 






ii ^7^~" (CH2)aRl <6) 



4S 



_^Qjj_NR 10 R 12 (7) 




O 

R 5 (8) ou -(CH 2 ) a -CH-(C) d -R 11 (9) 
8 Z 



50 dans lesquelles R\ R 2 , R 4 et a sont tels que definis ci-dessus, R* est H, un groupe alkyle inttrieur, ha(og£no, 
OR 2 , SR 2 , SOR 4 ou SOiR 6 , ou R a , R 4 et R* sont tels que definis ci-dessus; 

Z est H, NHR*, NR 2 R a , un aminoacide essential lie a un N terminal ou un de ses esters d'alkyle inferieur. 
OH, OR 4 ou OR 2 , ou R 2 et R 4 sont tels que definis cl-dessus; 



R*est 



O R 2 

N 1 , 

1 



dans laquelle R\ R 2 et R 2 sont tels que definis ci-dessus, d est 0 ou 1, e est 0 a 9; f et g sont independam- 
ment 0, 1, 2ou2.etd + e + f + g^1; 
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R 9 est H, un groupe 



0 O 

1 I 

alkyl— (C)— ou un groupe halogenalkyl — (C>— ; 



R 1 " est un groupe 



0 | I 2 

allcyh-(C)-(CHJ.— ou -^O^CHaL-tCH^CH^CJ.-R 1 

R 3 

dans lesquelles d est 0 ou 1. e est 0 a 9, f et g sont independamment 0, 1, 2 ou 3, et R 1 , R 2 et R' sont tels que 

defi p?i^^oreque d est 1 et est R 1 ou Z, ou R 1 et Z sont tels que definls cl-dessus, lorsque d est 0; et 
R 12 est H, un groupe acyle, formyle, CN ou SO t R 13 , ou 
R 13 est H, un groupe alkyle ou aryle; et 
20 Y est H ou OH, a condition que, si Y est OH, A soit 



25 



-d- 



(6) 



et B est un parmi (3), (4), <5) et (6). u.qi Q3Q4«ti M l inn as no in til lees sont tels que 

2. Compose selon la revendication 1 , dans lequel n, b, c, R , R * R* et les llgnes pomtmees som xe.s que 

30 defints dans la revendication 1, 



A est 



35 



40 



R 7 



R 1 est COOR 3 , CH 2 OH, CHO, tetrazole, hydroxymethyicetone, CN, CONR*R\ ou un noyau hetero- 
cyclique, monocyclique ou bicydique, contenant un groupe hydroxyle acide ou NHSOjR 4 ; 

R 8 est H, un groupe alkyle; hydroxyle; haiogeno; halogenoalkyie; benzyfe; benzyl e substitue par au 
45 moins un R 3 ; NO t ; CN; SCF 3 ; OR 3 ; O-benzyle; O-benzyle substitue par au moins un R 3 ; 0-aryle;'0-aryle 
substitue par au moins un R 3 ; SR 3 ; NRW; SOR 3 ou SO*R 3 ; 

R 7 est H; un groupe alkytthloalkyle; alkytthiobenzyle ou alkytthloaryle; 

Y est H ou OH; 

X est O ou S; 



60 



Best H; 




|| ++~ R' 

X- 






(CH2) a R« 
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R R 
R« * 6 . 



JO 



15 




ou 



O 
II 

HCHg^-CHHCJrf-R 
Z 



11 



ou 



Z est H, NHR 9 , NR 2 R 9 , un amlnoadde essential He a un N terminal ou un de ses esters d'alkyle inferieur, 
20 oh, OR 4 ou OR'; 

R 3 est H, un groupe alkyle Inferieur, un halogene, OR 2 ou SR 2 ; 
R 8 est H, un groupe alkyle inferieur ou — (CHJ.R 1 ; 
R* est H, un groupe 



25 



O O O 

B II II 

(alkyle interieur)— <C)— alkyh- <C>— ou halogenoalkyl— (C>— ; 



30 



R t0 est un groupe 



o *> 

35 alkyh^C^CHJ.— ou -{C) d — (CHJ.-HCH-CHVH C) 9 R 1 

R* 

ou e est 0 a 9 et f et g sont independemment 0 a 3; 
40 R 11 est Z,ou Zest tel que definl cl-dessus, lorsque d est egal a 1, et R 11 est R 1 ou Z, ou Z est tel qua definl 
ci-dessus, lorsque d est nul; 

chaque a, dans les definitions ci-dessus, est independemment 0 a 5 et chaque d, dans les definitions ci- 
dessus, est 0 ou 1. 

3. Composes de formule I selon la revendication 1, dans lesquels: 

45 

A est 



so 



55 



60 



65 



et B est 
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ou a, R 1 , R 4 , R 5 , R 6 , R 8 , R 10 et R 12 sont tels que deflnls dans ia revendication 1. 

Jel^K^lohexyiammonlum) d'aclde D^rythrc^^rboxyamyl^ 

h ^«te q r triinethylique de I'acide SS,6R- et 5R,6S.6-hydroxy^WN-trifluorDac6tYlglyutathlonvl). 
hexanoTque; 

e^buty»thioM4-nonylbenzene)-hexanoate de methyle; 
c-(pheny1thfoM-nonylben2ene-hexanoate de sodium; 
H(2-carboxy6thyl)thio)-4-nonylbenzdne-hexanoate de methyle; 
c-«3-metho)cy-3-oxopropyl)thloM-nonyibenzene-hexanoate de methyle; 
acide c-«2-cartx)xyethy!)thioM-nonylbeiuene-hexanoTque; 

acide e-<<3-me^hoxy-3^xopropyl)^ m _ . . . 

7^6-methoxy^oxo-1-(4-nony^ 

d6 "Sftf Mdlquo monohydrate de I'acide 7-(5^rtx>xy0^^onylphenyl)pentYf)^xo-8-propyl-4H-1 - 
benzopyranne-2-carboxylique; _ _, . . . 

7-<(6-methoxY-6^xo-1-(4-nonylphenyl)he^ 

^Sdisodique hemihydrate de I'acide 7.{5-carboxy-1-(4-nonylphenyl)pentyl>mio)^^o^H-1-benzo- 
pyranne-2-carboxylique; 

7-<^H4-nonylphenyl)pentyl)mio^ro^^ methyle, 

acide e-<S>- et e-(R)-c-<L-CY3t6inylH4-n-nonylphenyl)hexanoique; 

sel disodique de I'acide e-(S>- et e-<R>-c-L-cystdi nylglycy M4-n-nony I phenyl Jhexanoique; 

sel sodlque de I'acide DX-«3-amIno-3-oxopropyl)thioH4.n-nonyl)phenyl)hexanoTque; 

4-nonyl^{2-((trlfluoroacetyl)amino)dtM)thio)beruene-hexanc^te de methyle; 

sel sodlque de I'acide s -((4-acetyl-3-hydroxYphenyl)thlo)-4-nonylben2ene-hexanoTque; 

e-((3-carboxyphenyl)thioM-nonyibenzene-hexanoate de methyle; 

acide e-((3-carboxyphenyl)thlo)-4-nonyl benzene- hexanoTque; 

acide D,L-e-<(4-cart30xyph6nYl)thlo)-4-nonylbenzene-hexanoTque; 

sel disodique de I'acide D^-7-<5H»rboxy^4-nonyl phenyl)^ 
cartx)xylique; . 

DX-€^2,4^initro-5-fluorophenoxyM-nonylbenzene-hexanoate de methyle; 
acide D,L-e^5-<(2^rboxye^)amino)-2,4^lnhroph 

acide D^-c^5-mercapto-2 f 4<JinrtrophenoxyM-nonylbenzene-hexanoTque monohydratS; 

acide DX-c-hydroxy^5^ecylthiophene-2-yl)-hexanoTque; 

D,L-6-<butylthlo}-5-decyl-2-thlophene-hexanoate de methyle; 

acide D,L-c-<butylthio)-5-d6cyl-2-thiophene-hexanoTque; 

D,L-e-<ph6nylthioh5-d6cyl-2-thiophene-hexanoate de methyle; 

acide D,L-e-<ph6nylthio>-5-d6cyl-2-thiophene-hexanoTque; 

D,L-e-<(2-aminophenyl)thlo)-5-decyl-2-thiophene-hexanoate de methyle; 

acide e-«2-aminoph6nyl)thlo)-5-decYl-2-thlophene-carboxYlique monohydrate; 

acide D,L-e-((4-carboxyph6nyl)thio)-5-d6cyl-2-thlophene-hexanoTque; 

D^-7^((6-memoxy^xo-1M5<lecyl-2-thlenyl)mexyl)thio)*propy^ 
carboxylate de methyle; 

acide D^-7^((5*»rboxY-M5^ecyl-2-thlenyU^ 
carboxyfique; 

acide D^-erythro-e^2<ari50xyethylHhio)^ydroxY^nonylbenzdne-hexanoique; 

sel disodique de I'acide D,L-thr6o-c-({2-carboxY6thYl)thio)-5-hydroxY-4-nonylbenz6ne-hoxanoTque; 

sels trisodlques trihydratee de la N-gamma-L-glutamyl-S-(D,L-erythro-5-carboxY-2-hydroxY-1-<4-nonyl- 
phenyl)pentyl-L-cyst6lnylglyclne; 

D^-erymro-e^(2^U^(4<LMmrno-5-methoxy-1,^ 
oxoethyl)amlno)-3HDxopropyl)thlo)^hydroxy-4-nonylbenzene-hexanoate de methyle; 

addeD^rythro*hydroxy-e-{methylthio)-4^onylbenz^ne-hexanoique; 

D^rythro-cV^ydroxy-e^methylsulfi^^ de methyle; 

sels disodiquesde la SA(D et LMrythro-&H»rboxY-2^YdroxY-1^ 

9lV °sel disodique dihydrate de I'acide D^-4rywi^7^<5^rtx>xY-2-h^^ 
4-oxo-8-propyl-4H-1-benzopyranne-2-carboxyHque; 

sel disodique trihydratf de I'acide D^rythro-7^(5^rtx>xy-2-riydroxY^ 
4-oxo-4H-1-benzopyranne-2-carboxylique; 

sel de monoammonium monohydrat* de I'acide D,L-threo-7-{(5-carboxY-2-hYdroxy-1-(4-nonylphenYl)- 
pentyl)thlo)^xo^-propYl^-1-beraopYranne-2^rt)C0cyllque)^ 

sel sodlque de I'acide D^rYthro-e^(4-ac4tyM-hYdrc*yphei^ 
hexanoTque; 
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(D,l^-((4^c6tyl-3-hydroxyphe^ d6 sodium 

monohydrate; 

D^-efythro-c^hydroxy-e^tt-hydroxyr^ 
hexanoate de sodium sesquihydnatg; 
5 sel disodique de i'acide D,L^rymro^(4^cetyl-3^ca^^ 
nonylbenzene-hexanoTque; 

sel disodique de I'acide DX-erythro-74(5^itK>XY-2-hYdro 
benzofurannecarboxylique; 

sel disodique sesquihydrate de I'acide D.L-erythro-6-<(5Ksarboxy-2-hydroxy-1-(4-nonyl phenyl Jpentyl)- 
io thioy-2-oxo-2H-l-benzopyranne-3-carboxyllque; 

(D,U^rythro^3^minophdnylthio^hydroxy^4^onyiphenyl)hexanoate de sodium; 

erythro^(3-(acetyiamino)phenyl)thio)^^ de sodium; 

sel disodique de I'acide erythro-e^(3^(2^rt>oxyethy^^ 
hexanoTque; 

is sel disodique hemihydrate de I'acide D,L^rymro-c^(3^(2^rboxyacetyllamlno)phenyl)thio)-6- 
hydroxy{4-nonylphenyl)hexanoTque; 

les deux sels disodiques diastereoisomeres de I'acide eiythro-c-((3-<(carboxyacetyl)amino)phenyi)- 
sulfinyl}-5-hydroxY-4-nony1benzene-hexanoTque; 

sel disodique monohydrate de racide er/mro^^<3^(carboxym6thyJ)amino)phenyl)thio>^hydroxy-4- 
20 nonylbenzene-hexanolque; * 

sel disodique de I'acide 6iYthi^e^(3^<cartooxymethyl)fon^ 
nonyl benzene-h exanoTque; 

sel disodique trihydrate de I'acide erythro-e^(3^(carboxya<ritYl)amino)p^^ 
nonylbenzene-hexanolque; « 
25 erythro-e-((4-aminophenyl)thio)^hydroxY-4.nonylbenzene4iexanoate de sodium hemlhydrat6; 
DX^rythro-e-<(4-acetylamino)ph6nylthio)-6-hydroxy<4.nonylph6 nyt)hexanoate de sodium; 
sel disodique de I'acide D,L-erYthrx>-€-{{4-carboxyac^tyl)amino)phenyl)thlo)-o-hydroxy-(4- 
nonyl phenyl) hexanoTque; 

(D,U-erythro-c^<2-aminoph6nyl)thio)-c^ydroxy^nonylbenzene)hexanoate de sodium 
3o monohydrate; 

D^rymro-e-((<2-acetylamino)pheny1)mfo de sodium; 

sel disodique dihydrate de racide D^^rymro-e^{2-(({2^rtK>nylacetylamlno)ph6ny1)thio)-^hydroxy- 
(4-nonylphenyl)hexanotque; 

sel disodique de I'acide 6iYthro-7^<5^rboxy-2^ydroxy-H4-nonylphenyl)pentyl)thio>-2-napm^ 
35 carboxyllque; 

sel disodique penta hydrate de I'acide erytho-6-((5-carboxY-2-hydroxy- 
1-(4-n-nonylphenyl)pentyl)thio)naphtalene-2-carboxyllque; 

erythro^D^}-€-2M{4^lorophenyl)memyt)amino)carbonylph6nylm 
hexanoate de sodium; 
40 atide(+)-erythro-2^&hoxY«7^{5-carboxy-2-hydro^ 
carboxyllque; 

D^-erythro-7M(2-hydroxy-6^(5^etrryl-2^xo-1 
thio)*2-methoxY-3<|uinoltne-carboxy1ate de 5-methy l-2-oxo- 1 ,3-dioxol-4-y le; 

adde(+Mrymro-2-butoxy-7-({5^rboxy-2^ydra^ 
45 D r L-erymro^hydrcocy-eY(3^{3-hydroxy-lHDXopropy1)amlno)pher^^ 
de sodium; 

sel sodique de I'acide e-D^-erythro^(3-cyanoacetylamino)ph6nyl>ttt 
hexanoTque; t>m 

sel disodique de I'acide DX-erymro-c^ydroxy-s-MS-hydro^ 
so nonylbenzene-hexanoTque; ~j 

sel disodique hemihydrate de I'acide (± )6rythro-e-{(3^{carboxymethyl)amino-3-oxo-2-<ph6nyl methyl )- 
propylHhio-6-hydroxy-4-nony Ibenzene-hexanoTque (isomers I); 

sel disodique de I'acide 6rythro-e^(3^rtx>xycartx}nyl)amino)ph6nyl)mio)^hydroxy-4-nonylbenzene- 
hexanoTque; 

55 sel disodique de I'acide DX-e^(3-((carboxyacetyt)amlrK>)phenYl)thto 

sel disodique monohydrate de I'acide ery^ro^^(3^(2^rboxy-1^opropyl)amino)ph6nyl)thi9W- 
hydroxy-4-nonyIbenzene-hexanoTque (melange des diastereoisomeres); 

sel disodique sesquihydrate de I'adde D^*erymrc-e^{3-{(3-carix>xy-1-oxopropyl)amino)phenyl)thio)- 
5-hydroxy-4-nonylbenzene-hexanoTque; 
so aclde D^-e^(3-((carboxy acetyl )ami no phenyljthio)-^ 

aclde D^-eiYthro^((4-nonylphenylMt6trahydi^6^ 
3-oxopropanoTque monohydrate; 

sel disodique monohydrate de I'acide 0^rerythro^-((3^(cartx>xyacetyl)methytamino)phenyl)thio)-6^ 
hydroxy-4-nony Ibenzdne-hexa noTq u e; 
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eel disodique trihydrate de I'adde D^rythro-e-<(3-)<»rt>oxYac^ 
phenylmethyObenzene-hexanoique; 

sel disodique sesterhydrate de I'adde D^iythro-e-<p-<carboxYac6tyl)amlno)phenyl)thlo)-1 2- 
hydroxy-6-hydroxy-5-acenaphtalene-hexanoique; 
5 se! disodique trihydrate* de I'adde D^^rythro-7-((5<arboxy-1-(1,2Hjihydro-5-ac8naphtylenyO-2- 
hydroxypentylHhio)-2^ethoxy-3^uinolineKarboxylique; 

acide D,L-4rythro-3^(3^{{1^-dihydro^c^ 
thio)ph6nyl)amino)^xopropanolquesesquiriYdrate; 

sei disodique dihydratd de I'adde DX^rythro-cH(3-((carboxyacethyl)amlno)phenyl)thlo>-6-hydroxy-4. 
/g <2-phenylethyl)benzene-hexanoique; 

sel disodique dihydratede I'adde DX^rythro-7-({ 5-carboxy-2-hydroxy-1-<4-<2-ph6nyWthy I) phenyl)- 
pentyl)thioH2-methoxy-3^uinoline-carboxyilque; 

adde disodique sesquihydrat* de I'adde D,L-eryth ro-e-{(3-<(carboxYacety I )a mi no) phenyl )thio>- 5,6,7,8- 
tetrahydro-6-hydroxy-2-naphta!ene-hexanoTque; 
t5 sel disodique sesquthydrate de I'adde D,L-erythro-7-((5-carboxy.2-hydroxY-1 -<5,6,7^-tetrahydro-2- 
naphtyienyl)-pentyl)thio)-2-rn^thoxy-3^uinoHne^rboxylique; 

sel de bis(dicydohexylamine) de Taclde D / L-6-{{2-carboxyethyl)thio)-5.hydroxyhexanoiTque; 

sel disodique sesqulhydratS de I'adde D,L-erythro-7-({5-carboxy-1 ,3,4-dichloro phenyl )-2-hy droxy- 
pentyl)thio)-4K)XO^-1-benzopyranne-2-carboxylique; 
20 sei disodique dihydrate* de I'adde D,L-erymro-7-{5-carboxy-2-hyd roxy-1-(3-nony I phenyl )pentylthioM- 
oxo-8-propyl-4H-1 -benzopyranne-2-carboxyt ique; 

sel disodique sesquihydrate de I'adde D^r>thro-{{1-(4-butylphenyl)-5-carboxv-2-hydroxypentyl)- 
thio)-4K)XO-8^ropyl-4H-1-benzopyranne-2-carboxylique; 

sel disodique di hydrate de I'adde D,L^rythro-7^(5HMrboxy-2^ydroxy-H2-nonylphenyl)thio)-^oxo-8- 
25 propYl-4H-1-berizopyrarine-2-<arboxylique; 

sel disodique monohydratf de I'adde D,L^rythro^^(3^rboxyac6tyl)amino)phenyl)thio)-^hydroxY- 

3- nonylbenzene-hexanoique; 

sal disodique sesterhydrat* de I'adde D,L^rythro-€H(3^(carboxyaoatyl)amino)ph6nyl)thio)-o-hydroxy- 

4- nonytbenzene-hexanofque; 

30 sel disodique monohydrate de I'adde (2S^S),<2S,5R).(2R^S),<2R / 5R)-2-butyl-6-«3-<(carboxyaoetyl)- 
amino)ph6nyl)thio)-5-hydroxy-hQxanoIque; 

sel disodique monohydrate de racide7-((<2S,5S),(2S£RM2R,5SM2R,5R)-&-c^ 
riydroxynonyl)mlo>-4-oxo*propyl-4H-1-bera^ 

sel disodique de I'adde DX-7^(5-(»rboxv-2-<3-((butylthio)methyl)phenyl)pentyl)oxy)-4-oxo-8-propyl- 
35 4H-1-beraopyranne-2-carboxyllque; 

set disodique monohydrate de I'adde (2S,5S),(2S,5RM2R^),(2R,5R)-2^ty»-6-((3-«carboxyacetyl)- 
amino)phenyl)thio)-5-hydroxy-hexanoTque; 

sel disodique monohydrate de I'adde 7-<((2S,5S),(2S£R),<2R,5S),{2R,5R)-5^ 
hydroxynony1)thio)-4-oxo^H>ropYl-4^ 
40 sel disodique de I'adde D^-7-fl5-carboxy-2H3-{(buty1thio)me^h^ 
4H-1-benzopyranne-2-carboxyIlque; 

sel disodique de I'adde DX-7^(W3-{(butylthio)me^Yl)ph^ 
4H-1-berizopyranne-2-carboxylIque; . 

sel disodique monohydrate de I'adde DX-Srymro-7-<{5-carboxy-M4-( 1,1 -dimethylethyl) phenyl )-2- 
45 hydroxypentyi)thloM-oxo-8-propyMH-1 -benzopyranne-2-carboxyiique; 
sel disodique de I'adde DX^rythro-7^(6^rboxY-2-hydro^^ 
propyl-4H-1-ben2opYranne-2-carboxy1ique; 

sel disodique de I'adde <eS,dzetaR) et (eR # dzetaS)-dzeta-3-<(({carboxyao8tyl)amino) phenyl )thlo)-e- 
hydroxy-4-nonylbenzene-heptanoTque; 
so sel disodique de I'adde 7^<5-carboxy-2(SHtydroxy-MR^ 
oxo-8-propyl-4H-1 -benzopyranne-2-carboxylique; 

sel disodique monohydrate de I'adde D,L-4rythro-7-{ (1-(4-fautyi phenyl )-5-ca rboxy-2-bydroxy penty I)- 
thio)-4^ethyl-2K}xo-2H-1-beri2opyranne-2-ac6tlque; 

sel disodique dihydrate" de I'adde O l LHEWrythro-7^<5H»rboxy-2^ydroxy-W2^4-octylphenyl;^ 
55 ethinyl )pentyiHhio)-4-oxo-8-propyt-4H-1 -benzopyranne-2-carboxylique; 

sel disodique monohydrate de I'adde D,L^EMrythro-7-<(5-carboxY-2-hydro 
pentyl)thioh4^xo-8-prop^-4H-1-benzopyre^ 

sel disodique sesqumydrat* de I'adde D^^E)^r/thrt>^(3-({carboxyacdtyl)amino)phenyl)thio)-5- 
hydroxy-8-phdnyl-7-octenoTque; 
60 sel disodique monohydrate de I'adde (EH5(S),6(R) et 6(R),6(S>-6-«3-((carboxyaoetyl)amlno) phenyl)- 
thioh5^ydroxy-8^4K>ctylphenylf-7-oct^noTque; 

adde (DJJ^rymro-e-{(3^rboxyace^)amino)ph 
hexanolque. 

5. Composition pharmaceutique contenant une quantfte pharmaceutiquement efficace d'un compose 
65 selon I'une quelconque des revendlcations 1 a 4 et un vehicule pharmaceutiquement acceptable. 
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6. Composition pharmaceutlque comprenant una quantitd d'un compost selon I'une quelconque des 
revendications 1 a 4, efficace en tant qu 'antagonists des leucotrienes, et comprenant en outre una quantite 
efflcace d'une second e substance active choisie dans le groupe constitue par les agents antiinflammatolres 
non steroidiens; les agents analgesiques peripheriques; les inhibrteurs de cydooxygenase; les 

5 antagonistes de leucotrienes; les inhibrteurs de leucotrienes; les inhibiteurs de recepteurs H x ; les agents 
antihlstamlniques; les antagonistes de prostaglandins; et les antagonistes de thromboxane. 

7. Composition selon la revendlcation 6, dans laquelle le rapport ponderal du compost salon la 
revendlcation 1 a la seconds substance active s'echelonne de 200:1 a 1:200. 

8. Composition selon la revendlcation 6 ou 7, dans laquelle la seconds substance active est 
to I'indomethaclne. 

9. Composition selon la revendication 5, utilisable pour empecher la synthess, Taction et/ou la 
liberation de la SRS — A et des leucotrienes C«, et/ou du leucotriene chez les mammiferes, en 
particulier chez I'homme. 

10. Precede de preparation des composes de frmule: 

15 

R 4 — ® — CH — CH — (CH 2 )„ — COOR 1 

1 I 

B — S OH 

20 qui co mp rend la reaction d'un compose de formula: 

O 

/ \ 

R 4 — ®— CH— CH— (CHJ,— COOR 

25 

avec un compose de formula HS — B, en presence d'une base choisie parmi la triethylamtne ou I'hydrure de 
sodium, ou les variables sont telles que definies dans la revendlcation 1. 

1 1. Sel disodique de I'adde 7-((5^rboxy-2(S)-hydroxY-1{RH2(E)-{4-o<^lphenyl)ethylen 
4-oxo-S-propyl-4H-1-benzopyranne-2-carboxylique, 
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IB RXCR1 (X2R2)CR3R4X1R5 (X = alkylene, alkenylene, alkynylene; XI = alkylene, 
alkenylene, alkynylene, arylene, aralkylene; X2 = O, S, SO, S02 ; R = aryl , 
heteroaryl; Rl = H, alkyl ; R2 = aryl, heteroaryl, amino acid residue; R3 = 
H, R4 =r OH, alkoxy; R3R4 = O; R5 = C02H, esterified C02H, CHO, CH20H, 
tetrazolyl, hydroxyacyl, cyano, carbamoyl, OH-contg. heterocycle, NHS02R6; 
R6 = (un) substituted alkyl, aryl, aryloxy, OH, halogen] (>100 compds . ) 
were prepd. Thus, PhCHO was treated with H02C (CH2 ) 4P+Ph3Br- to give (E) - 
and { Z ) - PhCH : CH ( CH2 ) 3 C02H which were esterified and epoxidized. The 
resulting epoxy esters were treated with HSCH2CH2C02Me and hydrolyzed to 
give D,L-erythro-H02CCH2CH2SCHPhCH(OH) (CH2)3C02H as the 
bis (di eye lohexyl ammonium) salt. 



